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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisejase polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 



The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N 
10 is any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to the 
stopcodon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1-984, 1969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 1 00 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. The 
sequence inforaaation can be a segment of any one of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 
3949-3954 that uniquely identifies or represents the sequence information of SEQ IDNO:l-984, 

25 1 969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 

30 to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

3 5 reverse or direct complements) according to the invention have numerous applications in a variety 



of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DN A or KN A, their chemical analogs and the like. 

5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 

1 0 expressed genes or, as well known in the art and exemplified by Vollrath et al, Science 258:52-59 
(1 992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1-984, 
1 969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the foil length protein 

15 coding sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO: 1-984, 1969-2952,3937-3942 or 3949-3954. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1- 

20 984, 1 969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g, orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

25 amino acid sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 

30 polynucleotideshaving a nucleotide sequence set forth in SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70°/ , 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

35 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 



invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

1 0 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

15 as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutical^ acceptable carrier. 



In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 

10 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 

1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with {e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 

detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 



symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
10 family (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useftd for a variety of applications, 
as described herein, including use in arrays for detection. 



15 



4- DETAILED DESCRIPTION OF THE INVENTION 



4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule, 

i 

Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 

25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 

30 polynucleotides by base pairing. For example, the sequence 5'-AGT-3 * binds to the 

complementary sequence 3*-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 

35 strength of the hybridization between the nucleic acid strands. 



The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 

1 0 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

1 5 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 



nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30. 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of naRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

10 Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh etal. (Walsh, P.S.etal., 1992, PCR Methods Appl 1:241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

15 Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO: 1-1 -984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be ftdly matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

35 with a single mismatch is calculated by multiplying the probability for a full match (l-f-4 25 ) times the 



increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 

1 0 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 

1 5 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 

20 preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity, 

25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 

30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 

35 protein portion may or may not include the initial methionine residue. The methionine residue 



may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant"(or "analog*") refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g<> 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 

15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

25 another amino acid having similar structural and/or chemical properties, /.e., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions 1 ' are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 



insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
- the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 

10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

15 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 

30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 



comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

15 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
(e.g., soluble proteins) or partially (e.g., receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P. A. and 
Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 



to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
5 In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

10 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (z.e., the number of individual residue substitutions, additions, and/or deletions in a 

15 substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent. For the purposes of 



determining equivalence, truncation of the mature sequence (e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods Enzymol. 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
1 5 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 

4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 



polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

1 5 The present invention also provides genes corresponding to the cDNA sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5 1 and 3 ! sequence can 

20 be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
corresponds to any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridization conditions using any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 

25 NO: 1-984, 1969-2952, 3937-3942or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment informationfor the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g. , at least about 65%, at least about 70%, at least about 



75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can (Hfferentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

1 5 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequenceprovidedSEQIDNO: 1-984, 
1 969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 

20 3 949-3 954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954, can be obtained by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. Evol. 
36 290-300 (1993) and Altschul SJF. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 

30 FASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 



The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturaUy-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

10 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 

1 5 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et al, 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 



amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 
20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 
25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 



vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
5 having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, in a forward or reverse 

10 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 
vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORE. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 

15 PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene); pTrc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 

20 Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 1 85, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 

25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 

30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli 

35 and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 



transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 

10 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 

15 within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available piasmids comprising genetic elements of the well known cloning vector pBR322 

20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 appropriate means {e.g. , temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et aL, Nat Biotech. 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 

35 



4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949.3954, or fragments, analogs or 
5 derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

10 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 

derivatives and analogs of a protein of any of SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

15 of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 

20 translated into amino acids (i.e. y also referred to as 5 f and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 

30 using procedures known in the art. For example, an antisense nucleic acid (e.g. , an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 



Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
5 inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguaiiine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 

10 queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 
3 -(3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation {i.e., RNA transcribed from the 

1 5 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 
I The antisense nucleic acid molecules of the invention are typically administered to a 

subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 

I 

the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol m promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 



strands run parallel to each other (Gaultier et al (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et al 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al. (1987) 
FEBS Lett 215: 327-330). 

5 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
-single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

1 0 Thus, ribozymes (e.g. , hammerhead ribozymes (described in Haselhoff and Gerlach ( 1 988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

1 5 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et al. U.S. Pat. No. 4,987,071 ; and Cech et al. U.S. Pat. No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
a pool of RNA molecules. See, e.g., Bartel et al, (1993) Science 261:1411-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to fonn triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. etal. (1992) Ann. N.Y. Acad. Set 660:27-36; and 
Maher (1 992) Bioassays 14: 807-1 5. 

25 In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al (1996) above; 

35 Perry-O'Keefe et al. (1996) PNAS 93: 14670-675. 



PNAs of the invention can be used in therapeutic and diagnostic applications. For 
example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
5 gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 
primers for DNA sequence and hybridization (Hyrup et al (1 996), above; Perry-0 ! Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 

1 0 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while fee PNA 

1 5 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g. , 

5-(4-methoxytrityl)amino-5 -deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5 f PNA segment and a 3 f 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3' PNA segment. See, Petersen et al (1975) Bioorg Med Chem 
Lett5\ 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al, 1989, Proc. Natl Acad. ScL U.S.A. 86:6553-6556; 
30 Lemaitre et al, 1987, Proc. Natl Acad ScL 84:648-652; PCT Publication No. W088/098 10) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 



peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

4.5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 

10 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 

1 5 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 

20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

25 The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L, et al., Basic Methods in Molecular Biology (1 986)). The host cells containing one of the 

30 polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 

35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. colt and B. subtilis. 



The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
ah, in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

15 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the S V40 viral genome, for example, 

20 S V40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
35 may be necessary to modify the protein produced therein, for example by phosphorylation or 



glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

10 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

1 5 protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the * 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 

20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 

Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 

25 the use of one or more selectable marker genes that are contiguous with the targeting DNA, 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 

30 selectable marker flanks the targeting sequence, and such that a correct homologous 

recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 



The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et aL; International Application No. 
PCT/US92/09627 (WO93/09222) by Selden et aL; and International Application No. 
5 PCT/US90/06436 (WO91/06667) by Skoultchi et aL, each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF TMF. INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

1 5 the nucleotide sequences set forth in SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et ah, Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et aL, J. Amer. 
Chem. Soc. 114, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 



The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 

5 polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

10 Protein compositions of the preseut invention may further comprise an acceptable carrier, 

such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant 11 is intended nucleotide fragments which differ from a 

1 5 nucleic acid fragment of the present invention (e.g. , an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 

20 sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 

25 example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 

30 cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 

35 or proteins of the present invention. 



The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

1 5 and immuno-affinity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 



The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 
deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat No- 4,518,584). Preferably, such 

1 0 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 

15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 

20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably Unking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S-A. 

25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 

30 culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (ie., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 

35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 



hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 

1 0 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 

1 5 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 

other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. . 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

30 steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 



4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 



Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et aL, Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., J. Comp. 
Biol, Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

10 (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-3 1 (1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 
correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 
polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
sequences of the invention are fused to the C-tenninus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
fusion proteins of the invention can be incorporated into pharmaceutical compositions and 



administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiative disorders, e,g., cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 
A chimeric or fusion protein of the invention can be produced by standard recombinant 

10 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
axe ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

15 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 



the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

1 0 Other methods inhibiting expression of a protein include the introduction of antisense 

molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

1 5 The present invention still further provides cells genetically engineered in vivo to express the 

polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

20 Knowledge of DNA sequences provided by the invention alio ws for modification of cells to 

. permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 

25 operatively linked to the desired protein encoding sequences. See, for example, PCT International 
Publication No. WO 94/12650, PCT International PubUcationNo. WO 92/20808, and PCT 
International Publication No. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 

30 intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

3 5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 



be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 

1 5 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,07 1 to Chappel; 

30 U.S. PatentNo. 5,578,461 to Sherwinet al; International AppUcationNo. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International AppUcationNo. PCT/US90/06436 
(WO91/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 



4.9 TRANSGENIC ANIMALS 



In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 

15 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 

20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 

25 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 

30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 



identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the level of expression of the 

polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
1 0 confer promoter activation in a particular tissue. 

4.1© USES ANB BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

15 identified herein. Uses or activities described for proteins of the present invention may be 

provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, tc therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protein expression or target protein 

activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 

30 helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 



35 



4.10.1 RESEARCH USES AN© UTILITIES 



The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 

15 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et ah, Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., R F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 



4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
5 such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 

particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

10 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, T1165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 

25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al, J. Immunol. 137:3494-3500, 1986; Bertagnolli et al, J. Immunol. 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 

30 et al, I. Immunol. 149:3778-3783, 1992; Bowman et al, I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 



and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
5 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVriesetal., J. Exp. Med. 173:1205-1211, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6— Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1-Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1 99 1 ; Measurement of mouse and human Interleukin 
9-Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger etal., Eur. J. Immun. 11:405-411, 1981; Takaietal., J. Immunol. 
137:3494-3500, 1986; Takai etal., J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained from non-human sources or donors, implantation of 



cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 
for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 
5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Fit- 
3L), any of the interleukins, recombinant soluble IL-6 receptor fused to EL-6, macrophage 

1 0 inflammatory protein 1 -alpha (MEP-l-alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

1 5 for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

30 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 



of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

1 0 promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., I Clin. Invest., 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 
Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

1 5 accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 

20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 

25 Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HDEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 



traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 
treat consequent myelo-suppression; in supporting the growth and proliferation of 
megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 
various platelet disorders such as thrombocytopenia, and generally for use in place of or 
5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 
paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

1 0 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

15 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et ah, Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, L K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1 994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. L 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 



35 4.10.6 TISSUE GROWTH ACTIVITY 



A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
1 5 periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also usefid in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 



The compositions of the present invention may also be useful for proliferation of neural 
cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 
system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 
composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
1 5 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 
regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 
25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
30 International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. L and Rovee, D. T\, eds.), Year Book 



Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCE))), e.g., in regulating (up or down) growth and 

1 0 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

1 5 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 



test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. ToxicoL Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 

15 limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:11 102-1 1 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositions of the invention on the development of that disease. 



Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
5 reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 

10 autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 

15 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 

20 infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 
Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T ceils into the 

25 patient. Another method of enhancing ahti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

30 A polypeptide of the present invention may provide the necessary Stimulation signal to T 

cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 

35 MHC class I alpha chain protein and p2 microglobulin protein or an MHC class II alpha chain 



protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 
proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
5 an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 
of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 
tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject msy be sufficient to overcome tumor-specific tolerance in the subject. 
1 0 The activity of a protein of the invention may, among other means, be measured by the 

following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 

15 Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 

20 Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl /Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 

25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., I Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 

35 dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 



et aL, J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
5 Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 

10 13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 

15 include, without limitation, those described in: Antica et al., Blood 84:1 1 1-117, 1994; Fine et al., 
Cellular Immunology 155:1 1 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991 . 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

25 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 



The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91 :562-572, 1972; Ling et al., Nature 321 :779-782, 1986; Vale et al., Nature 
5 321 :776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095,1986. 

4.10.9 CHEMOTACTIC/CmMOKMETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 

15 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; GTuber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston etal. J. of Immunol. 153:1762-1768, 1994. 



4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 
1 o Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et ah, J. Clin. Pharmacol. 26:131-140, 1986; Burdick et aL, Thrombosis Res. 
45:413-419, 1987; Humphrey et aL, Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 



bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 
kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 
inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

15 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactmomycin, 
Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 



In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 

(1974), mobility and invasive potential of tumor cells in Boy den Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 
1 0 Clin. Exp. Metastasis, 1 7:423-9 (1 999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10 .12 RECEPTOR/LEGANB ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
1 5 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
30 Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J, Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 



By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 

20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 

25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits 1 ' or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 

35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 



screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof- For a 
review, see Science 252:63-68 (1998). 
5 Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 

organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 

1 0 For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al, Mol Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Dorner et al., BioorgMed Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 

1 5 modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells, 

20 The binding molecules thus identified may be complexed with toxins, e.g., ricin or 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

25 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 

30 expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 

35 that modulate (i.e. t increase or decrease) biological activity of a polypeptide of the invention. 



Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 
invention whereas the other does not. The response of the two cell populations to the addition of 
5 ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 
inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

1 0 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 

1 5 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity, 

20 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 

30 endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL- 1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 



arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
1 0 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblasts, promyelocytic, 
myelomonocytic, monocytic, erythroleukernia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 

20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 

25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 



(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 
sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 
10 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

1 5 (viii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

20 system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 

choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1990, J. Neurosci. 10:3507-351 5); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 



assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 
conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
1 0 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 

1 5 activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 

20 effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or components); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 

30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 



4.10.19 



IDENTIFICATION OF POLYMORPHISMS 



The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

10 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the E)NA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

1 5 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al, 1963, Int. Arch. Allergy Appl. Immunol., 23:129. 
35 Induction of the disease can be caused by a single injection, generally intradermally, of a 



suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
1 0 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHOBS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
1 5 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about O.Oljig/kg to 100 mg/kg of body weight, with 
the preferred dose being about O.ljig/kg to 10 mg/kg of patient body weight. For parenteral 

30 administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient 

35 The preparation of such solutions is within the skill of the art. 



4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
5 including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

10 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-15, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-oc and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 



As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
10 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokme(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or antithrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 



ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
10 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
1 5 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 
similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutical^. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g. , by means of conventional mixing, 

25 dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 



pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 

10 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

1 5 other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 

20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30 preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 



talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 

15 invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 



solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 

5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

1 0 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

15 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 1 00 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 



carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 
polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with phannaceutically compatible counter ions. Such pharmaceutically 
acceptable base addition salts are those salts which retain the biological effectiveness and 
5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 
monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 

1 5 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

35 attending physician will administer low doses of protein or other active ingredient of the present 



invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 (ig to about 100 mg (preferably about 0.1 \xg to about 10 mg, more preferably 
about 0.1 fig to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

15 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 

20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 

25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 

30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

35 glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 



In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
polyethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 

10 The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

1 5 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-0), and 
insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject. Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 

10 intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 

1 5 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture Q.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 

20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for detennining the LD50 (the dose lethal to 50% of the 

25 population) and the ED 50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD 50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

30 of circulating concentrations that include the EDso with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of aininistration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l . Dosage amount and interval may be adjusted 

3 5 individually to provide plasma levels of the active moiety which are sufficient to maintain the 



desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration* However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 
5 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 
10 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 jxg/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 |ag/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

15 The amount of composition administered will, of course, be dependent on the subject 

being treated, on the subjects age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

20 The compositions may, if desired, be presented in a pack or dispenser device which may 

contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 

25 appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

30 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, Fab* and F( a b')2 
fragments, and an F a b expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 

35 by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 



such as IgGi, IgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat Acad Set USA 78: 3824-3828; Kyte and Doolittle 1982, J. 
Mol Biol 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homoiogs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homoiogs or orthologs thereof (see, for example, Antibodies: A Laboratory 



Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

1 0 recombinant^ expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

15 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 



binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice. Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

15 Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridornas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium' 1 ), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol.. 133:3001 (1984); Brodeur et al, Monoclonal 
Antibody Production Techniques and Applications . Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

(he presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 



Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco ! s Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

10 example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

1 5 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobiilin polypeptide. Such a non-immunoglobulin 

25 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

30 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab')2 or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 



immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol. , 

15 2:593-596(1992)). 

5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J. MoL Biol.. 227:381 (1991); 
Marks et al., J. MoL BioL. 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 



is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994T1: Fishwild et aL( Nature 
Biotechnology 14, 845-51 (1996)); Neuberger (Nature Biotechnology 14, 826 (1996)); and 
5 Lonberg and Huszar (Intern Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

10 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse 

as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

35 an expression vector containing a nucleotide sequence encoding a light chain into another 



mamm alian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., 
Huse, et aL, 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
1 5 may be produced by techniques known in the art including, but not limited to: (i) an F( a ty)2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F a b fragment generated 
by reducing the disulfide bridges of an F^ fragment; (iii) an F a b fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit 

25 Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature , 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

30 potential mixture of ten different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et a/., 1991 EMBO J. y 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 



preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy : chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
5 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., Methods in Enzvmology, 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

10 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

15 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

20 prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab 5 fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 

25 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

30 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

35 of human cytotoxic lymphocytes against human breast tumor targets. 



Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

1 0 heavy-chain variable domain (Vh) connected to a light-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRm (CD 16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 



can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

10 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191-1195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifiinctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

15 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
2l2 Bi, I31 I, 131 In, 90 Y,and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 



compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoruumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon- 14-labeled l-isothiocyanatobenzyl-3-melhyldiethylene triaminepentaacetic acid (MX- 
DTP A) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 



formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
5 identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 

10 al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

15 As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 

20 computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 

25 invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 

30 fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 

35 skilled artisan can readily recognize that any one of the available algorithms or implementing 



software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

15 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 15241:456 (1988); and Dervan 
25 et al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 



35 



4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 



acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

10 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

15 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 



In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

10 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

1 5 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al, U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutical^ acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

30 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 



1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 
encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 
invention, or nucleic acid of the invention; and 
5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 
polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 
the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to form a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

1 5 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 
comprise contacting a compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 
receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 
binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 
the like are selected at random and are assayed for their ability to bind to the protein encoded by 

35 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 



As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, for example see Hurby et aL, Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et aL, Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 

10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

1 5 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

20 Lee et aL, NucL Acids Res. 6:3073 (1979); Cooney et aL, Science 241 :456 (1988); and Dervan et 
aL, Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 
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4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 



hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

10 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

1 5 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 



420 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides,^., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagalaef al, 1985;Dahlenef a/., 1987; Morrissey & Collins, (1989) Mol. Cell 

10 Probes3(2) 1 89-207) or by covalent binding ofbase modified DNA (Kelleref al, 1988; 1989);all 
references being specifically incorporatedherein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broudeef al (1994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 

1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Covalink NH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5 f -end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
25 (Rasmussenefa/., (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5-end has 
been described (Rasmussenet al., (1991). In this technology, a phosphoramidatebond is employed 
(Chuet al., (1983) Nucleic Acids Res. 11(8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLinkNH via an phosphoramidatebond, the oligonucleotide terminus must have a 5-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 



4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al (1 989) describes 
5 three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 100-1000 ng of DNA samples may be 
10 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriates described by Schrieferef al (1990) Nucleic 
1 5 Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a usefiil alternative to sonic and enzymatic DNA 
fragmentationmethods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, Cvi JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cv/JI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 1 9 (2688 base pairs). Fitzgerald et al (1 992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cvi JI* * digest of pUC 1 9 that was size 

3 0 fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M13 cloning vector. Sequence analysis of 76 clones showed that Cv/JI** restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 

35 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 



More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 mm. at 95°C and cooling on ice for 10 min. Ice-cold 0. 1 M 1-methylimidazole, 
pH 7.0 (1-Melm 7 ), is then added to a final concentration of lOmM l-Melm?. A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 
5 Carbodiimide 0.2 M 1 -e1hyl-3-(3-dimetiiylaminopropyl)-carbodiimide (EDC), dissolved in 

1 0 mM 1 -Melm7, is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporatedherein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3 -reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 

20 employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
Fodor et al. (1 991) Science 25 1 (4995) 767-73, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al (1 99 1 ) Nucleic Acids Res. 
1 9(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporatedherein. 

25 To link an oligonucleotide to a nylon support, as described by Van Ness et al (1991), 

requires activation of the nylon surface via alkylation and selective activation of the 5-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al, (1994) PNAS USA 91(1 1) 5022-6, incorporated 

30 herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
S'-protectediV^acyl-deoxynucte^ linker chemistry and versatile 

combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 



ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

R LANGUAGE=PClArravsmavbenrenaredbv snottingDNA samples on a sunnortsuch as anvlon membrane. 



Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
5 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

1 0 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

1 5 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLES 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
25 sequence and its correspondingprotein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e., dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 1 1 8, Genpept release 1 1 8). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
30 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO: 1751-1914. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 



The homology results for SEQ ID NO: 767-930 were obtained by a BLAST? version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
15 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any fiame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 118, gbpri 118, 
UniGene version 1 1 8, Genpept release 1 1 8). Other computer programs which may have been used 



in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 93 1-965. The corresponding 
amino acid sequences are shown in SEQ ID NO:1915-1949. 
5 Table 1 showsthe various tissue sources of SEQ ID NO: 931-965. 

The nearest neighbor results for SEQ ID NO: 93 1-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 

10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 

1 5 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 

20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 



5.7 EXAMPLE 7 
Novel Nucleic Acids 



Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 9, gb pri 1 19, 
5 UniGene version 1 19, Genpept release 1 19). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ ID NO: 1 950-1 958. 

1 0 Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 

1 5 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol, Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 

20 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 

25 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI . 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

30 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

35 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 



each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

S.8 EXAMPLE 8 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 1 20, Genpept release 120). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ IDNOS:975-984. The corresponding 
amino acid sequences are SEQ ID NO: 1959-1 968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, tile p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 



disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5,9 EXAMPLE 9 
Novel Nucleic Acids 

10 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 

15 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the positions) of the signature within' the polypeptide sequence. 

Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 



the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
5 Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
10 reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

15 Tables 5 and 1 3 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 1125 49 65 75 114 141 156160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 112 114-115 117 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-1 10 
112 114 118 120-124 126 132-133 135 









139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190 202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 
624 630-632 635 637 650 658 663-664 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 
784 789 793 799 802-805 813 817-818 
822 824 829-831 837 839 845 848 856 
859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 ! 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 611 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 
131 134 184 224275 338 350 354 361- 
363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 811 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256 260-264 270 272-274 278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 









403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 711 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
822 826 829-830 832 834-835 841 843 
845 856 858-859 861 864 866 870 872 
876 880 883 885 887 893-898 902 906- 
916 918 921 925-926 930-931 933 942- 
943 946 948 950-951 953-954 958-960 
962-965 967 969-970 972 977 


adult brain 


Clontech 


ABR011 


57 196 270 304 344 436 834 


adult brain 


BioChain 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319322-323 331 341 346 348 
371 374 388 391 394 399 401 409 41 1 \ 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 
573 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes • 


Strategene 


ADP001 


4 28-29 69 93 114 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- 
262 267 273-274 277 282 297 301 304 
312 314 326-327 361-362 371 374 388 
394 401 403 405 411 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 









693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
43 1 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 711 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GIBCO 


AKD001 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-110 114- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 211-212 216- 
217 219 221 223-224 229 232-235 244 





- 




247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416 418-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GEBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 110 114- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
619-620 623 626-628 638 658 679 681 . 
684 689 717 731 741 771 791 799 817 

no ji ctAc t\s*i o /**\ c% s° A a^7 c etuis' AA1 f\<> t 

834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 









967 


lymph node 


Clontech 


ALN001 


3 10 110 146 160 168 196 209 221 269 
278 301 336 348 394 405 411 420 422 
459 464 474 485 503 506-507 532 563 
582 619 623 630-631 642 669 684 697 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GDBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532-533 
547 551 563 581 583 610-611 621 624 
635 643 691 708 71 1 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-911 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-1 15 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 
587 594-595 604-605 608 610 621 630- 
631 634-635 637 657 664 690 693 699 
723 726 745 751 763 767 784 793 81 1 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212 214 217219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399 401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 









482-484 488 490 492-496 498 500-504 
506-509 511 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 
943.944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GDBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 









563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
71 1 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DN A 
from B AC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from B AC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLD001 


50 55 66 71 111 143-144 148 160 201 209 
223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 ! 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 211 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388.394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449.450 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 511 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 71 1 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 









159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 41 1 449-450 459 461 468 474 488- 1 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 811 
813 818 832 840 842 849 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLN001 


22 37 67 97 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 | 



* The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptions! umbilical cord mRNA (BioChain). 









779-780 784 788 810-81 1 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-63 1 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 796 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNAfrom 
Genetic 
Research 


EPM001 


324 515 640 


esophagus j 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 









222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 61 1 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 
835 843 845 856 859 864 867 876 880 
885 887 890 893-894 896 913 918 926 

ft/f» <\AC C%A1 aci OCT QCO OAT QAl C¥1f\ 

942 940-94/ yjl yjf-yjy yoZ-yoi y/v- 
9/1 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-743 745 748-749 753 
768-769 793 797 829-831 834 845 848 

or/ ocr\ oao on A aao aaa A1 1 Oi C 1 

856 859 893-894 908-909 913916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208-209 211 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 
509 517 520-521 532 547 553 558 567 
569 587 596 608 610 613 619 622 626- 
627 642 679 734 745 olo 843 88/ 89o 
y(J3 yio yoy 9/1 


fetal kidney 


Clontech 


PT/rVAAO 

FKD002 


in AHA TO/T fkAl 

19 474 726 903 


fetal kidney 


Invitrogen 


FKD007 


3 118 1864 87 230 244 271 432 887 969 


fetal lung 


Clontech 


FLG001 


69 132-133 156 168 208-209217 267269 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 168 186- 
187 200 204 212 226 229 246 274 309 

101 110 1(\H 11A 19.0 1QA IQk A.0f\JL07 

431-432 442 485 536 555-557 587 604- 









605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- j 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 21 1-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 311- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389394-396 
398-399 401-411 413-414416 418-421 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
71 1 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 81 1 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-911 913 916 918 923 928 930- 
93 1 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 







• 


344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-41 1 413 418- 
421 429 431 439-440 442-444 451-452 
457 462.-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 711 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 • 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 

• 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
186-187 195 200-201 209 217 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 411-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 27 32 37 67 72 83 99 1 12 121 138 167 
174 177 186-187 190 203-204 211 215 
230 252 259 312 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911923 948 967 



fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
811 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98101 111-112115 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


fetal skin 


Invitrogen 


FSK002 


3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 

_~ — ^ — — _ jm* mm A y-v mm A Awm jm mr mm a*" mm mm mm -4 f\ <4 /\ yl jf\ 

596 730 740 748 755 767 771 810 840 

rt/"VM i-\ r*\ 4 /X il y ATA 

893-894 946 959 


fetal spleen 


BioChain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 

noo niiC nan qaa QA£ QA1 Q/CO Q&7 
yZo y3o yjy y*¥* yw-y4/ yOZ-yOJ yO/ 

969 



fetal brain 


GEBCO 


HFB001 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 1 10 1 14 1 17-1 19 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 711-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 818-819 823-824 831 
834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
896-897 900 906-907 910-91 1 918 921- 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 1 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 









613 616-618 620 622 624 629-632 634- 
635 637 641 643-644 650-651 653 661 
663-664 676-677 689 693 695-698 708 
71 1 720-722.724 730 732 735 740 745-. 
748 754 765-766 768-769 779-781 785- 
786 789 791 796 798 800-803 807 811- 
813 818-819 822-824 830-831 834-835 
837 839 842-843 845 854 856 858 864 
867-869 875-877 879 881 887 892-894 
896 903 907-91 1 913 916 919-920 925 
930-932 936 939 943 946-947 953 958 
970-973 977-978 982 984 


infant brain 


Columbia 
University 


BB2003 


3 12-13 21 27-29 32 39 49 69 72 82 91 
113 116 126 128 132-133 142 144 156 
176-177 184-185 188 194208 212223- 
224 228 230 244 255 259 267 270 273 
276 293-294 312 320 326-327 337 342 
346 354-355 358 361-363 382 388 390 
394 396 399 402 420 425 431 442 462 
474 482 484 488 495-496 510 520-522 
524 529 540-541 549 563 582 586 588- 
589 596 600-603 606-607 612 617-618 
620-621 632 647 650 679 720-722 724 
735-736 746 751 754 769 785-786 793 
800 807 811-813 818-819 822 824 831 
834 838-840 843 856 864 892 896 907 
919-920 925 930-931 936 947 950 957 
973 982 


infant brain 


Columbia 
University 


IBM002 


16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 


infant brain 


Columbia 
University 


IBS001 


84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911925 931 


lung, fibroblast 


Strategene 


LFB001 


3 1 1 25 49 65 75 1 14 141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


lung tumor 


Invitrogen 


LGT002 


1 3 9-10 12-13 20 31 38 41 46 48 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200 203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 









294 297 301 308-309 311 314 317 321 1 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 3 1 1 3 14 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 3 911 18-19 21 23-25 27 31-34 39 41- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 110 115-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200 203-204 
209 21 1-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 
460-461 468-471 474 476 479-482 484 
492-494 496-498 500 506-510 516-517 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 









603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 41 1-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 76 1 767 769. 775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC#CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG001 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650*657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 









739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 
821-824 830-833 837 848 856 859 861 
864 868-870 876-877 887 891 893-894 
898 903-904 907-911 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTD001 


9 65 82 92 106 113 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 


NTU001 


19 33-3442 70 82 87 109 115 126 146 
172 1 85 1 88 1 94 212 255 269 274 283 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 

mm mm A z 1 ^ a**~ A Jm« A a*~ f"^ A *T\ ^% A /*\ A gm mm g*\ a** mm j-\ 

377 426-427 462 492-494 635 785-786 

tmm aT\ a j-\ jf\ /»% /** #*v A 

793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449-450 453 480 484 490 499-500 503 
505-506 523 537 543 564 583 602-603 
611 619 623 643 650 697 711 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354 384 394401 
420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-911 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 



salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SIN001 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 
525 547 560 580-581 588 599 602-603 
612 624 643 71 1 731 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
911 913 948 953 959 976 984 


skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 267 282 308 
410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539 558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-778 
780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


STO001 


35 114 130-131 144 155 176 189206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199 224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 121 129-131 141 151 159-160 
208 21 1 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 411-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 









569 577-578 582 586 598 608 61 1 622 
643 684 715 721-723 728 740 766 772- 

»-f T"» «Ar OO A OOT O A (\ O Z" A O O C f\t\f\ f\^% 1 

773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 1 12 1 15 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 I86-I08 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 611 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 684 686-693 697 713 717 720 . 
728 740 746 749 760-762 767 771 775 
794 797 804 808 81 1 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 113 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 211 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354 358 
373 377 381-382 387 394 398 401-402 
405-406 409-412 416 422 425-427 429- 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 
919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 

0£7 0£Q 07^ Ofil 

yo / yoy y id ysi 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 









267 270 297 305 314 352 413 426-427 
466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


4 918 37 63-64 74 108 114-115 130-131 i 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400 403 406 411 425 431 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 

n> 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


9 


V7A77S 

I /Ml 1 J 


WrtfTIA C 5* T\\ ATI C 

xiUUlvs aapiCilo 


Fnlliotatin-rplatpH nrotPiTi trfcta 


3094 


98 


D 


XI S1 R7 

A1J I O / 


n.UXiiv/ oaJJICIIo 


nrprnr^nr nnlvnenHde ( A A -91 to 
782) 


4112 


100 


A 


AF1 1flfi4fl 

/AX 1 lUOtU 


jnuiiiu oapiciio 


nmhan ^pvpn-tran^memhrane 
receptor 


344 


100 


5 


G03798 


Wnmo <s aniens 


Human secreted orotein SEO ID 
NO: 7879. 


158 


72 


6 


W85607 


Homo saoiens 


Secreted orotein clone da228 6. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
hDRR4. 


884 


88 


8 


Y15227 


Homo sapiens 


Leul 


391 


100 


Q 


V9RR17 

X ZOO 1 / 


fiUlilU oafJlCllo 


nt^9fi A QprrptpH nrofpln 


3338 


100 


10 

LKJ 


YQ9 1 (\fk 


fXUIIlU oapiCllo 


Hlpr>mvr*in hvHrnlaQP 


2445 


100 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


IJ27838 


Mll^ lTIU<tdl1l]<« 

XVA.UO IllUJvUlUO 


fflvcosvl-ohosohatidvl-inositol- 
anchored protein homolog 


432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isoform 


5145 


100 


16 


M16653 


Homo sapiens 


pancreatic elastase HB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fucosidase, alpha-L-1, tissue (EC 
3 .2. 1 .5 1 , alpha-l-fucosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 



SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMUTA- 


% 


ID 


NUMBER 






WATERMAN ! 


IDENTITY 


NO: 








SCORE 




23 


Y55935 


Homo sapiens 


Human KHS2 protein. 


4781 


99 


24 


Y55935 


Homo sapiens 


Human KHS2 protein. 


2807 


100 


25 


AC024792 


Caenorhabditis 


contains similarity to TR:O95029 


463 


31 






elegans 








26 


Y07972 


787 


Human secreted protein fragment 


1540 


100 


| 27 


X97630 


Homo sapiens 


serine/threonine protein kinase 


3781 


98 


28 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3514 


68 


29 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3725 


70 


30 


Z38011 


Mus musculus 


DMR-N9 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 


AF037256 


Mus musculus 


ES2 protein 


2260 


91 


33 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2917 


100 


34 


S62140 


Homo sapiens 


TLS==nuclear RNA-binding protein 


2890 


98 


36 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


37 


D79994 


Homo sapiens 


similar to ankyrin of Chromatium 


6089 


99 








vinosum. 






38 


X63380 


Homo sapiens 


serum response factor-related protein 


1966 


99 


39 


AL022072 


Schizosacchar 


lipoic acid synthetase 


1067 


61 






omyces pombe 








40 


J03930 


Homo sapiens 


alkaline phosphatase 


1 2751 


100 


41 


AF132968 


Homo sapiens 


CGI-34 protein 


1088 


98 


42 


AL1 17637 


Homo sapiens 


hypothetical protein 


2208 


100 


43 


AL021393 


Homo sapiens 


bK747E2. 1 (novel protein) 


1526 


100 


44 


X68011 


Homo sapiens 


ZNF81 


1886 


100 


45 


AC002464 


Homo sapiens 


organic cation transporter; 50% 


2423 


100 








similarity to JC4884 (PID:g2143892) 






46 


W78245 


Homo sapiens 


Fragment of human secreted protein 


1949 


100 








encoded by gene 19. 






47 


Y41765 


Homo sapiens 


Human PRO 1083 protein sequence. 


3604 


100 


48 


AF097330 


Homo sapiens 


HI chloride channel; p64Hl; CLIC4 


1305 


99 


50 


U09413 


Homo sapiens 


zinc finger protein ZNF135 


1361 


57 


51 


AF061812 


Homo sapiens 


keratin 16 


2374 


100 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


i 99 


53 


AB035303 


Homo sapiens 


cadherin-10 


4094 


100 


54 


A12022 


synthetic 


MRP-8 


485 


100 






construct 








55 


AL121897 


Homo sapiens 


bA392M18.3 (KIAA0180) 


1867 


100 


56 


Y73330 


Homo sapiens 


HTRM clone 397663 protein 


818 


96 








sequence. 






57 


AF151018 


Homo sapiens 


HSPC184 


955 


100 


58 


AF125042 


Homo sapiens 


bisphosphate 3 '-nucleotidase 


1586 


100 


59 


AF1 18670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


! 60 


X04494 


Homo sapiens 


precursor polypeptide 


1903 


100 


61 


AF208865 


Homo sapiens 


EDRF 


528 


100 


62 


D15057 


Homo sapiens 


DAD-1 


567 


100 


1 63 


AF260665 


Homo sapiens 


histone acetyltransferase 


1510 


100 


| 64 


AF260665 


Homo sapiens 


histone acetyltransferase 


1429 


96 


65 


AJ277145 


Homo sapiens 


ras-related small GTPase RAB18 


1073 


100 


66 


Y94950 


Homo sapiens 


Human secreted protein clone 


348 


100 








dhl073 12 protein sequence SEQ ED 












NO:106. 






67 


Y82744 


Homo sapiens 


DNA replication and repair 


1028 


100 








associated protein (DRASP). 






68 


Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 


3196 


100 








(similar to S. cerevisiae YER082C, 












M. sexta MNG10 and C. elegans 












F28D1.1) 







SEQ 

n> 

NO* 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
SCORE 


% 

IJJEN1 Jli I 


70 


AJ276316 


Homo sapiens 


zinc finger protein 304 


1751 


52 


71 


Y18314 


Homo sapiens 


paraplegin-like protein 


4146 


99 


72 


AF157028 ' 


Homo sapiens 


protein phosphatase methylesterase-1 


2017 


100 


74 


Y71082 


Homo saoiens 


Human B-aggressive lymphoma 
(BAL) protein. 


1765 


99 


75 


AF225420 


Homo sapiens 


AD025 


734 


100 


76 


X95235 


Homo sapiens 


transcription factor AP2 


217 


100 


77 


AF108420 


Takifugu 
rubripes 


1-aminocyclopropane-carboxilate 
synthase 


733 


56 


78 


GO 1349 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5430. 


650 


99 


79 


AL1 17635 


Homo sapiens 


hypothetical protein 


922 


99 


81 


Z85986 


Homo sapiens 


dJ108Kl 1.3 (similar to yeast 
suppressor protein SRP40) 


865 


77 


82 


AF183414 


Homo sapiens 


hemin-sensitive initiation factor 2a 
kinase 


3231 


99 


83 


GO 1143 


Homo saoiens 


Human secreted protein, SEQ ID 
NO: 5224. 


495 


98 


84 


U03985 


Homo sapiens 


N-ethylmaleimide-sensitive factor 


3744 


99 


85 


Y17791 


Homo sapiens 


VAX2 protein 


1496 


100 


87 


AF263538 


Homo sapiens 


growth differentiation factor 3 


1944 


99 


88 


Y19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


89 


AF161493 


Homo sapiens 


HSPC144 


1185 


100 


90 


AF161493 


Homo sapiens 


HSPC144 


856 


100 


91 


B25780 


787 


Human secreted protein SEQ ID 


647 


41 


92 


U57344 


Mus musculus 


Meis3 


1007 


89 


93 


AF 172854 


Homo sapiens 


cardiotrophin-like cytokine CLC 


1197 


j 98 


94 


AL390114 


Leishmania 
major 


extremely cysteine/valine rich 
protein 


223 


29 


95 


AB016886 


Arabidonsis 
thaliana 


contains similarity to adenylate 
kinase~gene_id:MCA23. 18 


\ 287 


38 


96 


AC005525 


Homo saoiens 


F22162 1 


1855 


96 


97 


B20997 


Homo sapiens 


Human nucleic acid-binding protein, 
NuABP-1. 


3836 


99 


98 


AJ006692 


Homo saoiens 


ultra high sulfer keratin 


507 


70 


99 


AF 172264 


Homo saoiens 


Traf2 and NCK interacting kinase, 
splice variant 1 


6942 


99 


100 


LI 1239 


Homo sapiens 


homeobox protein 


717 


! 100 


101 


AC004890 


Homo saoiens 


similar to zinc finder oroteins: 
similar to AAC01956 
(PID:g2843171) 


2154 


98 


102 


AC003682 


Homo sapiens 


R28830 2 


1287 


48 


103 


AF201839 


Rattus 
norvegicus 


dynamin Illbb isoform 


4270 


95 


104 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1394 


100 


105 


Y79510 


Homo saoiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1 1209 


90 


106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo sapiens 


Metallothionein 2 


381 


100 


109 


AL034422 


Homo sapiens 


dJl 141E15.2 (novel protein) 


433 


100 


110 


AF191338 


Homo sapiens 


anaphase-promoting complex subunit 
4 


683 


100 


111 


AL021712 


Arabidopsis 
thaliana 


putative protein 


185 


26 


112 


AF250138 


Homo saoiens 


small stress orotein-like orotein 
HSP22 


1063 


100 


113 


AL109976 


Homo sapiens 


<1J794I6.1.1 (novel protein) 


4176 


99 


114 


Y36151 


787 


Human secreted protein 


668 


100 



ID 

NO: 


NUMBER 




F>1? C/Tl ¥DT , ¥/*VM 

UJLoCKlr 1 lOIN 


aivu In- 
WATERMAN 
SCORE 


% 

IDENTITY 


115 


| AF1 10399 


Homo sapiens 


elongation factor Ts 


1666 


100 


116 


AF210317 


Homo sapiens 


facilitative glucose transporter family 
member GLUT9 


2052 


99 


117 


Y73328 


Homo sapiens 


HTRM clone 082843 protein 
sequence. 


931 


100 


118 


X04085 


Homo sapiens 


catalase 


2846 


100 


119 


AF147717 


Homo sapiens 


ubiquitin C-terminal hydrolase 
UCH37 


1695 


100 


! 120 


X73882 


Homo sapiens 


microtubule associated protein 


3801 


99 


121 


AC004882 


Homo sapiens 


similar to CAA16821 
(PID:g3255952) 


3223 


100 


122 


M93311 


Homo sapiens 


metallothionein-III 


421 


100 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


557 


94 


124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


222 


53 


125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 
reductase 


1565 


99 


126 


AB004906 


Ipomoea 
purpurea 


transposase 


146 


20 


127 


M60165 


Homo sapiens 


guanine nucleotide-binding 
regulatory protein 2 


1832 ' 


99 


128 


Y10319 


Homo sapiens 


carnitine carrier 


1592 


100 


129 


U75467 


Drosophila 
melanogaster 


Atu 


937 


36 


130 


Z21507 


Homo sapiens 


human elongation factor- 1 -delta 


494 


87 ■ 


131 


Z21507 


Homo sapiens 


human elongation factor- 1 -delta 


938 


100 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


6745 


100 


133 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


4818 


95 


134 


M13692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


99 | 


135 


U72970 


Sus scrofa 


calcium/calmodulin-dependent 
protein kinase II isofonn gamma-B 


2723 


99 


136 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7294. 


450 


100 


137 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A 
member 24 


627 . 


99 


138 


AF155648 


Homo sapiens 


putative zinc finger protein 


5855 


92 


139 


AF 14463 8 


Homo sapiens 


sphingosine-l-phosphate lyase 


2977 


100 


140 


AF152318 


Homo sapiens 


protocadherin gamma Al 


4778 


100 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 
tubulin antigen. 


5841 


100 


142 


X56667 


Homo sapiens 


calretinin 


1410 


99 


143 


X92763 


Homo sapiens 


tafazzins 


1605 


100 


144 


Y95293 


Homo sapiens 


Human GEF containing NEK-Iike 
kinase substrate sGNK. 


4092 


99 


145 


AF226046 


Homo sapiens 


GK003 


1198 


100 


146 


M22877 


Homo sapiens 


cytochrome c 


554 


98 


147 


AJ272212 


Homo sapiens 


protein serine kinase 


2196 


100 


148 


AB026491 


Homo sapiens 


PICK1 


2114 


98 


| 149 


AB018580 


Homo sapiens 


hluPGFS 


1699 


100 


! 150 


X91868 


Homo sapiens 


sixl 


1509 


100 


151 


AF266505 


Mus musculus 


pseudouridine synthase 3 


2135 


84 


152 


U29170 


Drosophila 
melanogaster 


ANON-23D 


883 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8156. 


567 


99 


154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 



SEQ 
ID 

INU: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTITY 


155 


AF141315 


Homo sapiens 


alpha- 1,4-N- 

acetv 1 & luco sam in vlfran sferase 


1842 


100 


156 


AF1 10645 


Unmo saniens 

X XVJ1X1V/ jflUlvUO 


candidate tumor sunnressor o33 
ING1 homolog 


1294 


99 


1 57 


AF1 50907 


*7p5i mnvQ 

ZjC<1 IXXCljro 


pYtpnsin-lilce nrotpin 

wAlvlidlLI Jiliw LMVJlwXlX 


238 


25 


1 58 

1 JO 


AT 133375 


T-Tomo saniens 

XXV/XXJLVI aO|/lwUJ 


dJ984P4 3 fHomeobox nrotein 
NKX2B) 


1437 


100 


1 59 


AF073998 


Wnmo s Aniens 

XX VII Uv OOX/iwXXiJ 


small EDRK-rich' factor 2 

OXXXuXX JL>JL/1VI*. A 1V11 laVlUl A# 


294 


100 


160 


AC004858 

/lLV - >VJV/*tO JO 


TTomn sanipns 

XXVJXJLlVl jOLllwlXiJ 


TT1 small ribonucleonrotein 1SNRP 

\J X JXXXCXH 1 lUvUUvlvUUlVlVlil 

homolog; match to PID:g4050087 


4032 


100 


161 


AB012109 


T-Tomo saniens 

X XV/XXAV/ OUl/lvUS 


APC10 


990 


100 


162 


AT 162751 


Arahidnnsis 
thaliana 

M 1111 HH 11* 


nutative nrotein 


194 


32 


163 


AJ005698 


Homo sapiens 


poly(A)-specific ribonuclease 


3351 


100 


164 


AF1 17646 


Homo sapiens 


long CBL-3 protein 


2547 


99 


165 
lOJ 


A P004009 
/\V^UviHlJUZ 


xlUIIlU aapiCJUo 


similar tn riliarv Hvnpin hpta hpaw 
oiiiiiicu Lvi viiiai y VLyiiV/iix ucia xiv/civjr 

chain* 78% Similarity to P23098 
(PID'el 18965} 


5065 


100 

XVI VI 


166 


Ml 0942 


Homo saniens 

XXVslXlVI jQUIvllJ 


human metallothionein-Ie 


381 


100 


167 


AF 126484 


Homo saniens 


CARD4 


4961 


100 


168 


AF161518 


Homo saniens 


HSPC169 


1604 


100 


169 


M64983 


Homo saniens 


fibrinoffen beta chain 

JLIU*. UlVbWll V1HIH1 


2482 


100 


170 


M64983 


Homo saniens 


fibrinogen beta chain 


2679 


100 


171 


M58514 


Gal his callus 


fibrinogen beta chain 


1059 


78 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


| 786 


100 


173 

1 ID 


AP004774 




D1x-6 


923 


100 


174 


Z98974 


Schizosacchar 

UHiy\/Cd uuuiuc 


putative vacuolar protein sorting- 

nccAPintpH nrntpfn 


185 


31 


175 


Y56903 


Plasmodium 
x loaill vi viiixxi I 

falcinarum 


livpr stacrp antioen 


283 


23 


176 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


177 


AT999967 


Homo sanipns 
xxVJJxiU oa^/iwiiD 


cvstinosin 
v< y 0 iLiivjo xix 


1920 


100 


178 

X I O 


AO024796 


fa pnorh ah d iti s 
elegans 


contains similarity to TR*076167 

V^WIH f» 1 1 U dXXIXllCM It Y W X 1W 1 \J X \J / 


221 


27 


179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


1R0 


AF1 51R01 


T-Tomo saivipns 

XJLV/XliVJ DCLLJiwlXO 


PGT-45 nrotein 

v^vj x r l/x vi twin 


215 


28 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 
NO- 6775 


283 


100 


182 


Y17292 


Homo sapiens 


Human cell death preventing kinase 

fryPTtT- 1 ^ nrntf^in sennence 

\±Jx xv 1 y L/ivivwxix avv^ixvxiw«» 


2676 


100 


X OJ 


AF234765 


Rattns 

norvegicus 


spHne-arfxinine-rich snlicinff 

Owl Ulw Ui g XIX XXX W X 1VXX dLSXXwIXlg 

reeulatorv nrotein SRRP86 


148 


27 


184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


1 OVJ 


AT 029738 


Tfnmn s am ens 


dJ 1 042K 1 0 2 fsunnorted bv 

VXJ X X VI »X* ^OVXUL/VIX IvU Ujr 

GENSCAN, FGENES and 
GENE WISE) 


4059 


100 


187 


AT 099938 


xlUIIlU bapiClli 


VXJ 1 VI*tZ. XV X VI *X> I aUULIVJX LwVX U jf 

GENSCAN FGENES and 
GENE WISE) 


2332 


100 

X VVI 


188 


X83543 


Homo sapiens 


APXL 


8513 


99 


189 


AF059569 


Homo saniens 

XXV/liXVI aClLJXwXXO 


actin binding nrotein MAYVfiN 

CLwLXXl UUAU **'f> LllV/twXXl l»li» » » '1. ~ 


3106 


99 


190 


M18135 


Raltus 

nnrvpoicus 


smooth-muscle alpha tropomyosin 


1306 


95 


191 


AF242194 


Drosophila 

m elan o pa ster 

XXI w XCUX uCUJ Iwl 


brakeless-B 


147 


52 


192 


D30689 


Bacillus 
subtilis 


subunit of nitrite reductase i 


113 


29 ; 


193 


Y44984 


Homo sapiens 


Human epidermal protein-1. 


538 


97 



CI7A 

ID 

NO: 


NUMBER 


3PFCTE& ( 


DESCRIPTION 


SMTTH- 
WATERMAN 
SCORE 


% 

IDENTITY 


194 


B25679 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 1 5 SEQ ID NO:68. 


760 


100 


195 


AB020315 


787 


homologue of mouse dkk-1 gene:Acc 


1466 


100 


196 


U35730 


Mus musculus 


jerky 


2021 


75 


197 


AL 136450 


Homo sapiens 


dJ510O21.1 (novel protein) 


632 


• 100 f 


198 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


512 


24 


199 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase I 


4447 


99 


201 


AF101078 


Caenorhabditis 
elegans 


CLU-1 


1393 


46 


202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1185) 


6611 


100 


203 


X00474 


Homo sapiens 


pS2 precursor 


466 


100 


204 


AB029333 


Halocynthia 
roretzi 


HrPET-1 


974 


54 


205 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen 
gene 520 


998 


100 


206 


AF071002 


Homo sapiens 


minK-related peptide 1; MiRPl 


632 


100 


207 


AB038162 


Homo sapiens 


trefoil factor 2 


744 


100 


208 


U30521 


Homo sapiens 


P311 HUM 


363 


100 


209 


AB000911 


Sus scrofa 


ribosomal protein 


782 


100 


210 


AB021227 


Homo sapiens 


membrane-type-5 matrix 
metalloproteinase 


3545 


ioo ! 


211 


AF180920 


Homo sapiens 


cycliti L ania-6a 


2722 


100 


212 


AF105365 


Homo sapiens 


K-Cl cotransporter KCC4 


5624 


100 


213 


U29244 


Caenorhabditis 
elegans 


similar to human (TRE) transforming 
protein (PIR:S22157) 


602 


32 


214 


AL033538 


Homo sapiens 


dJ477H23.1 (novel protein) 


j 3195 


100 


215 


X52011 


Homo sapiens 


muscle determination factor 


1262 


100 


216 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


i 739 


100 


217 


AF006751 


Homo sapiens 


ES/130 


4793 


99 


218 


AB007859 


Homo sapiens 


KIAA0399 protein 


3559 


99 


219 


AK026291 


Homo sapiens 


unnamed protein product 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide CHI -9al 1-2. 


5851 


97 


222 


Z67996 


Homo sapiens 


tenascin-R (restrictin) 


7186 


100 


223 


AF134802 


Homo sapiens 


cofilin isoform 1 


846 


100 


224 


Y17711 


Homo sapiens 


atopy related autoantigen CALC 


1611 


99 


225 


AF190051 


Gallus gallus 


hepatocyte nuclear factor la 
dimerization cofactor isoform 


443 


81 


226 


AK026256 


Homo sapiens 


unnamed protein product 


866 


98 


227 


Z69368 


Schizosacchar 
omyces pombe 


nuf2-like coiled-coil protein 


230 


25 


228 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


229 


AF161384 


Homo sapiens 


HSPC266 


2006 


98 


230 


Y16270 


Homo sapiens 


paralemin 


1951 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 
HP10412-encoded protein. 


1545 


99 


233 


AF096286 


Mus musculus 


pecanex 1 


3623 


93 


234 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


796 


100 


235 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


470 


98 


236 


AF227258 


Bos taurus 


RPGR-interacting protein- 1 


| 1262 


38 


237 


AJ132445 


Homo sapiens 


claudin-14 


1 1 81 
1151 


inn 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


100 



SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% \ 


m 
W 








WATERMAN 


inicNTnrv 


NO: 








SCORE 










Neoendorphin-Dynorphin precursor, 












Proenkephalin B precursor)) 






239 


AF262027 


Homo sapiens 


eIF-5A2 


808 


100 


240 


AL079344 


Arabidopsis 


putative protein 


194 


33 






thaliana 








241 


AC002394 


Homo sapiens 


Gene product with similarity to 


1542 


51 








dynein beta subunit 






242 


AJ271361 


Takifugu 


FRANK2 protein 


303 


30 






rubripes 








243 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 


1476 


48 








protein 184) 






244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyrin-like protein 


5877 


100 


246 


AL121771 


Homo sapiens 


dJ548G19.1.1 (novel protein 


3628 


100 








(ortholog of mouse zinc finger 












protein ZFP64) (translation of cDNA 












NT2RP3001398 (Em:AK001596)) 












(isoform 1)) 






247 


L25314 


Drosophila 


actin-related protein 


984 


47 






melanogaster 








248 


X63745 


Homo sapiens 


KDEL receptor 


1095 


100 


249 


AF 112208 


Homo sapiens 


13kDa differentiation-associated 


816 


100 








protein 






250 


AP001707 


Homo sapiens 


human gene for claudin-8, Accession 


1172 


100 






No.AJ250711 






251 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


778 


100 


252 


AL031186 


Homo sapiens 


bK984Gl.l (supported by FGENES) 


532 


100 


253 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 


639 


100 








14 protein. 






254 


AL049843 


Homo sapiens 


dJ392M17.3 (KIAA0349 protein) 


6741 


99 


255 


AJ242972 


Homo sapiens 


TOLLIP protein 


1424 


99 


256 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


257 


AF279865 


Homo sapiens 


kinesin-like protein GAKIN 


2903 


100 


258 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 


830 


100 








glioblastoma cell line. 






260 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


2821 


100 


262 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3149 


99 


263 


AF197060 


Homo sapiens 


src homology 3 domain-containing 


2257 


100 








protein HIP-55 






264 


Y86262 


Homo sapiens 


Human secreted protein HAQAR23, 


766 


100 








SEQIDNO:177. 






265 


Y56966. 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


266 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


1018 


99 


267 


AJ300465 


Homo sapiens 


putative white family ATP-binding 


1557 


95 








cassette transporter 






268 


AC004030 


Homo sapiens 


F21856 2 


3579 


99 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


714 


100 


270 


AB033921 


Mus musculus 


Ndrl related protein Ndr2 


1855 


94 


271 


AF081886 


Homo sapiens 


EROl-like protein 


1905 


99 


272 


AF166492 


Homo sapiens 


small GTPase RAB6B 


1060 


100 


273 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 


274 


W88667 


Homo sapiens 


Secreted protein encoded by gene 


1530 


99 j 








134 clone HAIBP89. 






275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


ll-MAY-1998 Human RHOH gene 


1161 


100 








sequence. 






277 


AB049188 


Equus caballus 


ubiquitin C-terminal hydrolase 


1118 


96 



SEQ 
ID 
NO* 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 

11/ A TPDM A W 

SCORE 


% 

LDLIN n 1 Y 


278 


AF270647 


Homo sapiens 


GTT1 


1564 


100 


279 


AF 143 956 


Mus musculus 


coronin-2 


2414 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


911 


92 


2R1 


R85151 


Homo saoiens 


Endothelial cell polypeptide. 


1031 


100 


2X2 \ 


D83948 


Rattus 
norvegicus 


Sl-1 protein 


3975 


90 


283 


Y14768 


Homo sapiens 


I Kappa B-like protein 


2037 


100 


286 


AL031316 


Homo saoiens 


dJ28O10.3(HSDHBl 
(hydroxy steroid (1 1-beta) 
dehydrogenase 1) 


294 


100 


. 287 


D64109 


Homo sapiens 


tob family 


1773 


99 


288 


AB026043 


Homo saoiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Krueppel-related DNA-binding 
protein 


209 


90 


290 


AJ001810 


Homo sapiens 


mRNA cleavage factor 1 25 kDa 
subunit 


1217 


100 


291 


Y99454 


Homo sapiens 


Human PRO1605 (UNQ786) amino 
acid sequence SEQ ID NO:395. 


694 


100 


292 


Y44824 


Homo saoiens 


Human molecule associated with cell 
proliferation, MACP-4. 


2370 


100 


293 


AJ276101 


Homo sapiens 


GPRC5B protein 


2099 


100 


294 


AF161406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 
PRGE-21. 


1276 


100 


296 


U91561 


Rattus 
norve&icus 


pyridoxine 5'-phosphate oxidase 


1239 


87 


297 


L 02956 


Xenonus 
laevis 


ribonucleoprotein 


1624 


83 


298 


AF226730 


Homo sapiens 


Cytl9 


1729 


99 


299 


AF226730 


Homo saoiens 


Cytl9 


906 


98 


300 


Y54324 


Homo sapiens 


Amino acid sequence of a human 
gastric cancer antigen protein. 


718 


89 


301 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase 
isoform 


1606 


100 


302 


Y32206 


Homo sapiens 


Human receptor molecule (REC) 
encoded by Incyte clone 2825826. 


1676 


98 


303 


AF247565 


Homo ^aniens 


hepatocellular carcinoma associated 
ring finger protein 


525 


100 


304 


AF208844 


Homo sapiens 


BM-002 


428 


100 


305 


AC004983 


Homo saoiens 


similar to PID:e3 877944 


1988 


100 


306 


AL132978 


Arabidoosis 
thaliana 


outative protein 


210 


25 


307 


Y 10530 


Homo sapiens 


olfectory receptor 


1645 


100 


308 


AF 180681 


Homo sapiens 


guanine nucleotide exchange factor 


3597 


100 


309 


AF111856 


Homo sapiens 


sodium dependent phosphate 
transporter isoform NaPi-3b 


3591 


99 


310 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


311 


Z73420 


Homo saoiens 


cE146D10.2 (mercaptopyruvate . 
sulfiirtransferase (EC 2.8.1.2)) 


1598 


100 


312 


X79535 


Homo sapiens 


beta tubulin 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 


100 


314 


AF078866 


Homo sapiens 


SURIM 


1395 


100 


317 


Z37986 


Homo sapiens 


pheny lalkylamine binding protein 


1258 


100 


320 


AB047892 


Macaca 
fascicular is 


hypothetical protein 


258 


82 


321 


Y25755 


Homo saoiens 


Human secreted protein encoded 
from gene 45. 


1440 


100 


322 


AB016531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 






thaliana 








325 


AF140501 


Homo sapiens 


DNA polymerase iota 


3691 


99 


326 


X96698 


Homo sapiens 


D1075-like 


1450 


96 


327 


AF152325 


Homo sapiens 


protocadherin gamma A5 


4769 


100 


328 


AF151803 


Homo sapiens 


CGI-45 protein 


1970 


100 


329 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


330 


1 AF171102 


Homo sapiens 


retinal degeneration B beta 


1302 


95 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 
HIFI. 


484 


98 


332 


AF024617 


Homo sapiens 


transcription-associated zinc ribbon 
protein 


691 


100 


333 


U19181 


Rattus 
norvegicus 


Rabin3 


2129 


90 


334 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7958. 


621 


100 


335 


AL008582 


Homo sapiens 


MC223H9.2 (ortholog of A. thaliana 
F23F1.8) 


626 


100 


336 


AF1 10774 


Homo sapiens 


adrenal gland protein AD-001 


647 


100 


337 


AB011414 


Homo sapiens 


Kruppel-type zinc finger protein 


1674 


58 


338 


AF207600 


Homo sapiens 


ethanolamine kinase 


129 


100 


340 


AC020579 


Arabidopsis 
thaliana 


putative 

phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


50 i 


341 


Y28576 


Homo sapiens 


Secreted peptide clone pe503 1 . 


944 


100 


342 


U32274 


Saccharomyce 
s cerevisiae 


Ydr386wp; CAI: 0.12 


191 


37 


343 


A01771 


synthetic 
construct 


vascular anticoagulating protein 


1661 


99 


344 


AF220052 


Homo sapiens 


uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS032 


1285 


100 


345 


Y70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


100 


346 


Y50926 


Homo sapiens 


Human fetal brain cDNA clone 
vcl6_l derived protein. 


962 


100 


347 


AF1 83428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


348 


AC006069 


Arabidopsis 
thaliana 


putative cleavage and 
polyadenylation specifity factor 


1383 


55 


349 


AL032631 


Caenorhabditis 
elegans 


Y106G6H.8 


194 


39 


350 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


23 


351 


Y93468 


Homo sapiens 


Amino acid sequence of a potassium 
channel interactor protein. 


1182 


92 


352 


AF005856 


Drosophila 
yakuba 


anon2A5 


111 


45 


353 


AJ271684 


Homo sapiens 


myeloid DAP12-associating lectin 


1013 


100 


354 


AF099100 


Homo sapiens 


WD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 
leukemia virus 


reverse transcriptase 


316 


42 


356 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


357 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


358 


AF161432 


Homo sapiens 


HSPC314 


1059 


93 


359 


AB029488 


Homo sapiens 


Cllor£21 


758 


99 


360 


! AJ251024 


Homo sapiens 


putative odorant binding protein ag 


1239 


100 


361 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2074 


74 


362 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2153 


74 



ID 

NO: 


ACCESSION 
NUMBER 


SPFCIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


363 


AC007153 


Arabidopsis 
thaliana 


100632 


156 


24 


364 


AF197927 


Homo sapiens 


AF5q3 1 protein 


3992 


99 


365 


D28500 


Homo sapiens 


mitochondrial isoleucine tRNA 
synthetase 


4286 


98 


366 


X97868 


Homo sapiens 


arylsulphatase 


3141 


98 


367 


AL162048 


Homo sapiens 


hypothetical protein 


1532 


100 


368 


L36062 


Mus musculus 


steroidogenic acute regulatory 
protein 


189 


25 


369 


AF1 13249 


Homo sapiens 


multiple domain putative nuclear 
protein 


1022 


59 


370 


M15888 


Bostaurus 


endozepine-related protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 


100 


372 


W74802 


Homo sapiens 


Human secreted protein encoded by 
gene 73 clone HSQEL25. 


1532 


89 


373 


AF100772 


Homo sapiens 


tenascin-Ml 


11535 


99 


374 


. AF090934 


Homo sapiens 


PRO0518 


382 


100 


375 


AB021643 


Homo sapiens 


gonadotropin inducible transcription 
repressor-3 


2761 


99 


376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 


100 


377 


AF070666 


Homo sapiens 


Kruppel-associated box protein 


466 


97 


378 


S59342 


Mus sp. 


nuclear pore complex glycoprotein 
p62 


464 


60 


379 


AF149205 


Mus musculus 


Su(var)3-9 homolog Suv39h2 


1690 


88 


380 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


381 


AF1 18566 


Mus musculus 


hematopoietic zinc finger protein 


1769 


92 


382 


AK000619 


Homo sapiens 


unnamed protein product 


810 


100 


383 


AF227906 


Homo sapiens 


UDP-gIucose:glycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


384 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 
factor II 


2363 


100 


385 


AF125390 


Drosophila 
melanogaster 


L82G 


139 


41 


386 


Y94907 


Homo sapiens 


Human secreted protein clone 
cal06 19x protein sequence SEQ ED 
NO:20. 


1092 


50 


387 


U18795 


Saccharomyce 
s cerevisiae 


Yel064cp 


206 


28 


388 


AF177388 


Homo sapiens 


cancer-amplified transcriptional 
coactivator ASC-2 


10748 


99 


389 


AJ002744 


Homo sapiens 


UDP-GalNAc:polypeptide N- 
acetylgalactosaminyltransferase 7 


3469 


96 


390 


AF097366 


Homo sapiens 


cone sodium-calcium potassium 
exchanger 


3166 


100 


391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 
molecule 


5337 


60 


392 


U81035 


Rattus 
norvegicus 


ankyrin binding cell adhesion 
molecule neurofascin 


3967 


91 


393 


X65224 


Gallus gallus 


neurofascin 


4097 


78 


394 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 
-19 to 4525) 


4292 


99 


395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 | 


396 


AB017026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


397 


AL035587 


Homo sapiens 


dJ475N16.4 (KIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 
gene 85 clone HSDFV29. 


722 


92 


399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 
(HYDRL-8). 


1637 


99 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


400 


AF039718 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000877 


Methanotherm 
obacter 
thermoautotro 
phicus 


conserved protein 


231 


36 


402 


Y27795 


Homo sapiens 


rluman secretea proiein encoaea oy 
gene No. 79. 




QO 


403 


Z50853 


Homo sapiens 


CLrr 


61 S 
ou 


inn 

L\J\J 


405 


VAO A1 C 

X03475 


Rattus 
norvegicus 


riDosomai protein Lidjo. \aa 1-1 


576 




406 


AF 14423 7 


Homo sapiens 


j^uivir proiein 


252 


44 


407 


UzUzJy 


Mus mus cuius 


iiorosin 


288 


76 


409 


AL\>3 33 /o 


Homo sapiens 




6026 


99 


A 1 A 

410 


X54320 


Homo sapiens 


giuiaminyi "U\jn/\ by xiu ic tab c 


7577 


99 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 


3715 


97 


412 


AF217190 


Homo sapiens 


jvllelj protein 


5771 




414 


G0281S 


Homo sapiens 


Human secreted protein, oc\i jlu 
nu: ooyo. 


J 14 


OS 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


2370 


100 


416 


AF203032 


Homo sapiens 


neurofilament protein 


990 


91 1 


417 


Z9165Z 


Homo sapiens 


cJoOAl.2.1 (novel protein (lsoiorm 

i); 


1 567 

1 JO/ 


100 


418 


AJ404326 


Homo sapiens 


CDJ.QO 


1R71 

10 / 1 


99 


419 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


420 


AF 134726 


Homo sapiens 


u9A 




77 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


9RR 
ZOO 




422 


W21733 


Homo sapiens 


1N1"-1 encoaea oy cione jy. 


110 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


951 


76 ! 


424 


L28035 


Mus musculus 


protein kinase C gamma 


^76R 
j /OO 


70 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


rl 1 KM clone yz 1 <>u J protein 
sequence. 


966 
ZOO 


40 

•+7 


428 


Xolllo 


Homo sapiens 


1 iVJ-Za/lVD IIN-Za 


876 


100 


/ton 
429 


Z96932 


Homo sapiens 


nuciear auioaniigen 10 it KjL/d. 


496 


83 


I 430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


431 


X82157 


Homo sapiens 


hevin 


**<i9S 
J J AD 


00 

77 


432 


AC007192 


Homo sapiens 


P85B_HUMAN; PTDINS-3- 

T/rvr a or nOC TJC r PA 

KiNAoJb roD-tfiil A 


3825 


99 


433 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protem lo4j 


1713 


50 


434 


AF084464 


Rattus 
norvegicus 


u i r-Dinaing protein kilwiz 


141 


90 

Z7 


435 


AL049795 


Homo sapiens 


aJo^zLj.z (.novel protein; 


1 / JO 


08 

70 


436 


M14513 


Rattus 
norvegicus 


(Na+ and K+) ATPase, alpha(in) 
catalytic subunit 


4269 


99 j 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protem BRi4UQJCzuoy; 


3067 


100 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 




93 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related. 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


9A6R 
ZUOo 


00 

77 


449 


R0R06Q 
000007 




A human heta-alanine-nvmvate 
aminotransferase (HAP A). 


2343 


99 


443 


AF100662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


1 24 











SMITH- 


to 


ID 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 








elegans 


carboxyl-terminal hydrolase (Pfam: 












UCH-l.hmm, score: 28.46) (Pfam: 












UCH-2.hmm, score: 47.53) 






444 


D78017 


Rattus 


NFI-A1 


2667 


98 






norvegicus 








445 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2418 


100 


448 


AJ242540 


Volvox carteri 


hydroxyproline-rich glycoprotein 


165 


34 






f. nagariensis 


DZ-HRGP 






449 


AJ133352 


Homo sapiens 


ZNF237 protein 


2006 


100 


450 


AJ133352 


Homo sapiens 


ZNF237 protein 


1025 


96 


451 


AF170708 


Homo sapiens 


T-box protein TBX3 


3700 


99 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1546 


99 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 


1239 


93 


454 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


1533 


57 


455 


Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 


1453 


99 








clone HTLFA90. 






I 456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 


6559 


100 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 


64 


458 


AF038169 


Homo sapiens 


unknown 


154 


38 


459 


W75214 


Homo sapiens 


Human secreted protein encoded by 


1180 


95 








gene 19 clone HRSMC69. 






460 


U97002 


Caenorhabditis 


similar to acyl-CoA dehydrogenases 


583 


37 






elegans 


and epoxide hydrolases;Pfam 












domain PF00441 (Acyl-CoA_dh), 












Score=57.4, E-value=1.7e-16, N=2; 












contains similarity to Pfam domain 












PF00702 (Hydrolase), Score=57.4, 












E-value=le-13,N=l 






461 


AK023114 


Homo sapiens 


unnamed protein product 


1041 


99 


462 


M93134 


Friend murine 


pol protein 


289 


44 






leukemia virus 








463 


AF055473 


Homo sapiens 


GAGE-8 


232 


47 


466 


Y51415 


Homo sapiens 


Human wild type pKe83 protein. 


2625 


100 


467 


Y51417 


787 


Human pKe83 splice variant protein 


2433 


100 


468 


Y57936 


Homo sapiens 


Human transmembrane protein 


1629 


96 








HTMPN-60. 






469 


D38552 


Homo sapiens 


The hal539 protein is related to 


2995 


100 








cyclophilin. 






470 


Y70013 


Homo sapiens 


Human Protease and associated 


3530 


100 








protein-7 (PPRG-7). 






471 


AJ224747 


Homo sapiens 


C-terminal variant of hINADL 


7969 


100 






including 2 amino acid exchanges 












and an insertion of 28 amino acids in 












frame. 






472 


W99665 


Homo sapiens 


Human secreted protein clone 


1546 


100 








dul57_12 protein. 






473 


W99665 


Homo sapiens 


Human secreted protein clone 


998 


98 








dul57_12 protein. 






474 


X63526 


Homo sapiens 


homologue to elongation factor 1- 


2273 


99 








gamma from A.salina 






475 


X15940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


476 


M60832 


Homo sapiens 


alpha-2 type VIE collagen 


3581 


99 


477 


AF039697 


Homo sapiens 


antigen NY-CO-31 


1213 


97 


478 


AF156929 


Sus scrofa 


inflammatory response protein 6 


1588 


83 


479 


AF264717 


Homo sapiens 


FYVE domain-containing dual 


5610 


99 






specificity protein phosphatase 












FYVE-DSP2 






480 


AF044578 


Homo sapiens 


putative DNA polymerase; POL4P 


2478 


94 


481 


X89750 


Homo sapiens 


TGEP protein 


1413 


100 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 




LI HjoL, Kir 1 LSJri 


CM IT If. 1 

WATERMAN 
SCORE 


OA 
70 

IDENTITY 


482 


M93107 


Homo sapiens 


(R)-3-hydroxybutyrate 
dehydrogenase 


1663 


96 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


484 | 


AF151538 


Homo sapiens 


deoxycytidyl transferase; Revlp 


4281 


99 


485 


Z98884 


Homo sapiens 


dJ467LU (KIAA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 


3682 


100 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 


100 


488 


X56123 


Mus musculus 


talin 


4353 


77 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


335 


23 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 1 15 clone HOVBA03. 


1013 


98 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 


36 


492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Homo sapiens 


ragB 


1405 


99 


494 


X90530 


Homo sapiens 


ragB 


1893 


96 


495 


AL022394 


Homo sapiens 


dJ51 1B24.3 (KIAA0395 (probable 
horaeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lanthionine synthetase C-like protein 
1 


2168 


100 


497 


AJ010119 


Homo sapiens 


Ribosomal protein kinase B (RSK-B) 


4001 


100 


498 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


G01082 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5163. 


549 


100 


501 


AC004142 


Homo sapiens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
development by protein-protein 
interactions; 93% similarity to 
D49802 (PID:gl369906) 


3676 


100 


502 


AL1 17544 


Homo sapiens 


hypothetical protein 


1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


bK215Dl 1.2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Homo sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl .5; coded for by C. elegans 
cDNA ykl3hl0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5.5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C. elegans 
cDNA yk46e8.3; coded for by C. 
elegans cDNA yk43c2.3; coded for 
by C. elegans cDNA yk46d5.3; 
coded for by C. elegans cDNA 
ykl3fl0.3; coded for by C. elegans 
cDNAyk34bl.3 


782 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


801 


100 


508 


U39045 


Rattus 
norvegicus 


cytoplasmic dynein intermediate 
chain 2B 


3241 


97 


509 


AF063231 


Mus musculus 


cytoplasmic dynein intermediate 
chain 2 


3159 


97 


510 


AF202893 


Mus musculus 


Kif21b 


4336 


95 


511 


Y13115 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-IP/PRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 



ID 

NO: 


NUMBER 


SPFfTES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


515 


D90868 


Escherichia 
coli 


similar to 


1489 


100 


516 


X98834 


Homo sapiens 


zinc finger protein Hsal2 


| 5290 


100 


517 


AF055668 


Mus musculus 


apoptosis-linked gene 4, deltaC form 


2904 


78 


518 


AFO 19926 


Mus musculus 


protein kinase 


! 1694 


90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


! 1561 


99 


522 


AL096766 


Homo sapiens 


dA59H18.1 (KIAA0767 protein) 


2497 


100 


523 


AF1 86249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AB029012 


Homo sapiens 


KIAA1089 protein 


4933 


100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


1 5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665_2 


1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 


530 


U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
ykl72e6.3; coded for by C. elegans 
cDNA ykl58f7.3; coded for by C. 
elegans cDNA ykl58f7.5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 


533 


AF245505 


Homo sapiens 


adlican 


277 


31 


534 


AF300612 


Homo sapiens 


N-acetylgalactosamine-4-O- 
sulfotransferase 


993 


59 


535 


AL121928 


Homo sapiens 


bAl 8114.3 (pleckstrin and Sec7 
domain protein) 


3333 


99 


536 


AJ271055 


Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF 180473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus musculus 


zinc finger RNA binding protein 


1089 


• 51 


539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


2219 


100 


540 


AC003030 


Homo sapiens 


R29828J 


1401 


70 


541 


AC003030 


Homo sapiens 


R29828J 


2294 


100 


542 


AL 12 1889 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein 
(continues in AL023803)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


545 


Y07595 


Homo sapiens 


transcription factor TFIIH 


2373 


100 


546 


AL133545 


Homo sapiens 


bA386N14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


100 


548 


AF134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 


552 


AB043634 


Homo sapiens 


PAR-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


554 


AF002223 


Homo sapiens 


myotubularin related 1 


3490 


100 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PIDrgl 171 682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


8328 


100 j 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 



1 — ctTt — 1 
SEt! 

ID 

NO: 


NUMBER 




DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


558 


X65873 


Homo sapiens 


kinesin heavy chain 


4860 


100 


559 


AJ277365 


Homo sapiens 


polyglutamine-containing protein 


592 


36 


| 560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


561 


' X7U25 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1914 


100 . 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL 12 1893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


100 


567 


AL 117352 


Homo sapiens 


dJ876B10.2 (novel protein (ortholog 
ofratEX084)) 


3713 


99 


56S 


AF228603 


Homo sapiens 


pleckstrin 2 


1841 


100 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


veli3 


989 


100 


571 


AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529J2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia Rho targeting protein. 


712 


32 


575 


AL121935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


78 


576 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQIDNO:132. 


2123 


99 


577 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


98 


581 


X78817 


Homo sapiens 


pll5 


1148 


44 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


1 71 


583 


AF113125 


Homo sapiens 


E-l enzyme 


581 


100 


584 


M19529 


Sus scrofa 


follistatin A 


1906 


98 


585 


AF169677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


586 


D87685 


Homo sapiens 


similar to human transcription factor 
TFHS (S34159). 


8083 


99 


587 


Y00876 


Homo sapiens 


Human LAPH-1 protein sequence. 


2110 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


; 2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 (P1:A48126) 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 


591 


Y57396 


Homo sapiens 


Human lysoenzyme LYC4 
polypeptide. 


814 


100 


592 


AJ297743 


Mus musculus 


torsinB protein 


1448 


85 


593 


AF164796 


Homo sapiens 


NADH.ubiquinone oxidoreductase 
MLRQ subunit homolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


749 


94 ! 


595 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 998868. 


2102 


98 


597 


AF215703 


Drosophila 


KISMET-L long isoform 


1880 


65 



SEQ 
ED 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 






melanogaster 








598 


A TTAOAA AO 

Ar 070447 


Homo sapiens 


bamer-to-autointegration factor 


700 


oo 
90 


599 


A56203 


Plasmodium 
falciparum 


liver stage antigen 


D IL 


11 


600 


X79828 


Mus musculus 




707 


53 


601 


AB004109 


Cricetulus 
gnseus 


phosphatidylserine synthase II 


70A7 


92 


602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


T TA/f AQQ 

U 94988 


Mus musculus 


IMUlpl 


7800 
ZoUU 


50 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 
conesion proiein nomoiog 


2850 


100 


005 


Ar UU0Z04 


— — : 

Homo sapiens 


recomDinauon ana sister cnromatia 
conesion protein nomoiog 




ioo 

1UU 


606 


X82260 


Homo sapiens 


RanGAPl 


2929 


100 


607 


X8ZZOU 


Homo sapiens 


KanUAr 1 




07 


60S 


A "CI Aft An 

AF 160909 


Drosophila 
melanogaster 


riCL/JN AXLI034 / 1 




58 


610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


2745 


99 


oil 


A T (VI T All 

AL0314Z7 


Homo sapiens 


aJio/Aiy.i (novel protein j 


10U5 


IOO 

luu 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 

17 

MlKr-1 /. 


445 


100 


613 


A 16390 


Homo sapiens 


precursor polypeptide (AA -29 to 


1 7AO 
1 /Hy 


1 OO 
1UU 


614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


C 1 c 
615 


AB01 1128 


Homo sapiens 


K1AA0550 protein 


5/01 


99 


616 


U19361 


Petromyzon 
marinus 


XTD 1 OA 

Nr-180 


One 

Z05 


O 1 


61 / 


Ar 045555 


Homo sapiens 


— — 

wbscrl 


i one 

lZUo 


1 OO 

lull 


015 


Ar 045555 


Homo sapiens 


WDscri alternative spucea proauct 


1 ^1 ft 

ID 15 


IOO 
1UU 


oiy 


uzzzzy 


reus cams 


rioosomai protem L/f i 


1ZO 


IOO 
1UU 


£oo 
OzU 


Y 1 / 10" 


Homo sapiens 


ao reiatea protem 


1 ft 1 Q 

loiy 


1 oo 
1UU 


£o i 


vi ooa^ 


Homo sapiens 


nxsopjo 


zyjo 


OQ 

yy 


£77 
ozz 


A 1?1777^ft 
Ar 1 / / / JO 


riomo sapiens 


uoiquitin specmc protease 10 


700R 


1 00 


0/.J 


A 170, 1 7 AO ^ 
Ar J 1 /*fzj 


riomo sapiens 




JoOO 


1 00 
1UU 


OZ*f 


A T O^O707 


riomo sapiens 


nypotueucai protein 


1777 


QO 

yy 


A7^ 


AvAJU /ZU4 


riomo sapiens 


HP77371Q 1 




OQ 

yy 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


till 1 


Z68747 


Homo sapiens 


imogen 38 


1 Q<ft 

1958 


VI 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein-10 

m\T a AD 1 f\\ 

(KNAAr-10). 


3424 


99 


629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 
gene protein-8 


613 


100 


630 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 

JtlL/JNOr 


1574 


100 


631 


AF 119664 


Homo sapiens 


transcriptional regulator protein 

WCiNOr 


1150 


89 


632 


Y 17849 


— — ; 

Homo sapiens 


ganglioside-induced differentiation 
associate u protein i 


1839 


OQ 

98 


033 


A55 /4U 


— — ; 

Homo sapiens 


d -nucleotidase 


lOl 7 


1 OO 
IUU 




A EYV20Aft° 
ArU390o 


riomo sapiens 


antigen in i-kaj-j 


93 1 


1 0O 1 
IUU 


635 


AFl 19662 


Homo sapiens 


E46 protein 


2424 


100 


030 


ArJUU/o30 


Homo sapiens 


TT' ^ 

rUC-5 


Z544 


1 0O 

IUU 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 
threonine protein kinase 


2027 


44 


638 


AL035455 


Homo sapiens 


dJ1018E9.1 (VAMP (vesicle- 

acon/Motorf moml^ran^ nfYlt'Ain^— 

associateu memoiane piuicin^- 
associated protein B and C) 


1 CA 

150 


26 


639 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 



any 
ID 
NO: 


NUMBER 


orE/v-lLE/O 




Sivinmr!- 

oiviui a in 

WATERMAN 
SCORE 


OZ. 
/O 

IDENTITY 


640 


U28377 


Escherichia 
coli 


ORFJ239; was ORF_fl91 and 
ORF_fl 94 before splice 


1198 


100 


641 


AK024442 


Homo sapiens 


FLJ00032 protein 


1677 


56 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


100 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 


• 99 


646 


Y96202 


Homo sapiens 


DcappaB kinase (IKK) binding 
protein, Y2H56. 


1178 


98 


647 


AB029482 


Mus musculus 


JNK-binding protein JNKBP1 


4609 


81 


648 


AB009053 


Arabidopsis 
thaliana 


contains similarity to isoamyl 

acetate-hydrolyzing 

esterase~gene_id:MQB2.25 


407 


44 


650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


99 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 


652 


X60155 


Homo sapiens 


zinc finger 41 


4349 


100 


653 


X53330 


Platynereis 
dumeriiii 


H4 protein (AA 1 - 103) 


523 


100 


654 


AC003682 


Homo sapiens 


R27945J2 


2558 


100 


655 


X80473 


Mus musculus 


rabl9 


596 


56 


656 


J02649 


Rattus 
norvegicus 


unknown protein 


201 


95 


657 


AC006014 


Homo sapiens 


similar to RFP transforming protein; 
similar to P14373 (PID:gl32517) 


1331 


99 


658 


X92972 


Homo sapiens 


protein phosphatase 6 


1666 


100 


659 


L35269 


Homo sapiens 


zinc finger protein 


2803 


99 


660 


AC003682 


Homo sapiens 


F18547J 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


99 


662 


X17620 


Homo sapiens 


Nm23 protein 


i 965 


99 


663 


AB015617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


665 


AJ248283 


Pyrococcus 
abyssi 


LACTOYLGLUTATfflONE 
LYASE (EC 4.4.1.5) 
METHYLGLYOXALASE) 
(ALDOKETOMUTASE) 
(GLYOXALASE I), 


254 


40 


666 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


99 


667 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8589 


97 


668 


AF1 53450 


Manduca sexta 


juvenile hormone esterase binding 
protein 


225 


32 


669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X99586 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 


2593 


100 


672 


AJ132702 


Mus musculus 


ATFa-associated factor 


3240 


88 


673 


AF204159 


Homo sapiens 


potassium large conductance 
calcium-activated channel beta 3a 
subunit 


1486 


100 


674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6142. 


558 


99 


675 


GO 1246 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5327. 


141 


77 


676 


AB016839 


Homo sapiens 


mobl 


419 


42 


677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 
Containing ATP/GTP-binding site 
motif A(P-loop) 


161 


28 


678 


U83115 


Homo sapiens 


non-lens beta gamma-crystallin like 
protein 


8569 


99 | 


679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 
protein 


2181 


100 



SEQ 
ID 
Nt>: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

roENTITY 


ARft 
Oou 


lvLC / OOJ 


Ayfne miicr*nlnc 
iViUo JnUoWUXlXo 


Ulua-XIlgxl bUipnui fyCrallil 




JO 


Oo 1 


TT0A068 


fS^i t>c*$i line 

griseus 


xiuuicuiiuc cxt/isiuii repair pruicxii 


^719 


07 


£«9 


A F 1 1 0A*£1 


numu sapiens 


VJ-pi ULClxl gdlTinja-lX SUDUIUl 




inn 


OOj 


nfti7ii 


xxUxilU sapiens 


UnmaTi c^rrpfpH nrrvfpin QPH II l 
XX Ul 11 ail SCUICLCQ pi ULclll, ody 11V 

NO* 7814 


^49 


inn 


684 


X67699 


T-Tomo <?anien^ 


PDwS2 antigen 


297 


100 

L\J\J 


685 


AF022789 


Homo s aniens 

XXWXXXVJ dHL/lvliu 


iihiouitin hvdrolv7 , inp en7vme T 

uuiuuiiui xx y \xx vi y Auug \/ix**jr uxv x 


1892 


100 


686 


AJ001006 


TVfllS TTlllSClllllS 

XV X LAO iUUowUlUO 


EMeff32 nrotein 

Xd'iv f^~* IVXVtWlXX 


938 


96 


687 


W03516 


Homo ^anien^ 


Prostaglandin DP receotor 


1864 


100 

X \J\J 


688 


AF019661 


Mus musculus 


zeta proteasome chain; PSMA5 


1214 


100 


680 


AFK6557 


xxi/xilU aapicilo 


ctnrnfltin rplafpd nrntpin 
alvrilxaUxl iviaicu pxi/vwiil 


9016 


10ft 
xv/u 


6Qft 

U7U 


Gft 106ft 

VJUjJfUU 


xx will U SapiCUS 


T-Tiimfiti cpf*rptp/i nrofpfn ^JFO TTl 

XX Uliiail oCvlClwU pi ULClll, OX-j\£ YxJ 

NO: 8041. 




xuu 


6Q1 


API 61 ^19 


T-JY\mn camanc 
ixUlilL) SapiClXS 


XXOX 1 0 J 


718 
/jo 


Iftft 
xuu 


609 


AT ft11 1 1 S 


ixwlilU SapiGllS 


7"YTjA 7YIjR (y\r\r fin opr V-linlc-pH 

Z*AJL//\, /-Al VP ^ZJLI1L» IxJlgCl VV-xllxlvCU 

protein) 


49 QR 


inn 

XUU ! 


693 


L40410 


Homo sapiens 


thyroid receptor interactor 


806 


100 




APftft4549 

xtlOUUHJ*Tw6 


IxUlIlU SapidlS 


UA I Ol xJX\.v-/JLf-x!>llN xJllN VJ 

PROTEIN-like; similar to P22059 




00 

yy 


695 


AF169411 


Rattus 

J1U1 VCgllslXa 


PAPIN 


4144 


52 


606 


X Jo lOO 


rioino Sapiens 


Unman Ki\/Ht*n1cioo Vi r\tvi r\t r\mto T-TT-TT-I— 

riuniaii nyuroiase noinoiogue nfin- 
4 


91x1x1 


i no 

iUU 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG-1 


1613 


100 


698 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 




AT T*3^fiA 


UxlKxxOWIl 


/preaicuon~~ v meuioa. genscan y 
version:' ,M l .0"", score: m, 109.13""); 

/r*rpH i r*"H nn =/m pfh r\A • 
/pi wUlVvllUll ^lllClilUU. 


oZj 


*fo 


700 


Y96870 


Homo sapiens 


Human goose-type lysozyme 


1032 


100 


701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 

Ot^P/M T~ir» f\fQ\ rronp 
2»pci/lXlL/ v x\.Oy ^CllC 


1190 


100 


709 


ACftftifti4 


xxvJlIlO bopicllb 


vjciic wiiu diiiLiiariiy lu mi Kiuxxcy- 
Qiiprifip n<^^^ optip 


017 




703 


AJ242832 


T-Trimr» <:anipnQ 

XX Will v/ oapiwlXD 


rfllnain 
uaipaiii 




ion 

xuu 


704 


S52624 


Homo sflnipn*; 

XXW1X1VJ DOXJlt'llJ 


iin kri own 

UXXXVLXw wix 


185 


ion 

X \J\J 


705. 


AF005081 


Homo <5flTi1f»Tl^ 

X XVsXIXVs oaLJll/llO 


sV in-snpci fin nnntpin 

dXVXXX— OLXbWlXlw piULvXll 


652 


10ft 

X \J\J 


706 


Y 16793 


Homo ^aniens 

X XV/ XIX V/ dOLXXlvXIO 


Irpratin tvne T 

rvvi ciLxiij Ljr Lit/ x 


2212 


10ft 
xuu 


707 


Y44985 


Homo ^aniens 


Hum an enidermal nrotein -9 


455 


69 


708 


AF1 13220 


Homo <5anienc 


MSTP040 


686 


Iftft 
xuu 


709 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


408 


65 


710 


1 1U XJ£* 


xxvjxxiu sapiciia 


PDT6 




Iftft 
XUU 


71 1 


Y6R775 

1 vO / / J 


xxUxilU aapioiis 


Amino sioiH cpnupnrp nf si human 
rVlxlliiu auiu oci^uClltc Ul a lluillall 

nhosnhorvlation pfTertor PWSP-7 

uiiudL/iii/i y laviv/ii wiiwwiui xiiux / • 




iftft 
xuu 


712 


X63422 


Homo ^aniens 


Wr+Vtransnorrinpr ATP ovnthnse 


209 


10ft 

xv/u 


713 


AF 169968 


A4iiq miicciilnc 

XtaUO IJlUdvUlUJ 


DNA bindina nrotein DFSPT ' 

LJ L^\rV UXiXUXiXg pi \J tt'lXl X/XvUlV X 


1467 


70 


714 


X52563 


Ro<5 tannic 


nptmfihilifv inprpasino 1 nrofpin 

pwiiiiaixxiitjr xiivl vOJlxx& pi WLvxxi 


181 


90 


715 


AJ277739 

1UM lit ■J J 


Homo ^aniens 


RPR 1 1 hi alnha nrotein 

XXX XJ X X v X QX LXUCL L/l V/LV/Xil 


480 


98 


716 


AL135791 


Homo ^aniens 


bA162G10 3 fzinc finder nrotein i 

l/niU*iVJlv>J y/ulllw ILUgVl JL/XVrVWlXXy 


401 


98 


717 


AF223466 


Homo sapiens 


HT015 protein 


1311 


97 


719 

i xy 


AF1 173R3 

rt.i 1 1 / J l> J 


T-Totnn canipn^ 

XXAJlXlU oapiCilo 


nlarpntnl nrnfpin IT* PP1 ^ 
piaucii uxi pi ULc m l j, xx 1 J 


746 


iftft 
xuu 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Rho GTPase activating 
protein o ^jtvnou/vi% pjvt^osjrxr)) 


324 


100 


721 


AL163815 


Arabidonsis 
thaliana 


nutative nrotein 


653 


61 

w x 


722 


G01436 


Homo sapiens 


Human secreted protein, SEQ ID 


418 


96 



SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


/o 


ID 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 










NO: 5517. 






723 


AF282919 


Mus musculus 


Zfp228 


349 


49 


724 


AB023191 


Homo sapiens 


KIAA0974 protein 


2953 


100 


725 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 


920 


100 








(benzodiazapine receptor (peripheral) 












(MBR, PBR, PBKS, IBP, 












Isoquinoline-binding protein)) LIKE 












protein) 






726 


AL021939 


Homo sapiens 


(U352A20.2 (aldehyde 


1764 


100 








dehydrogenase family protein) 






727 


AF 182426 


Rattus 


arylacetamide deacetylase 


791 


42 






norvegicus 








728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 


3331 


99 








acetylgalactosaminyltransferase 






729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 


1652 


99 








protein 






730 


AL078606 


Arabidopsis 


putative protein 


277 


55 






thaliana 








731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 


1720 


100 








sequence. 






732 


AF178432 


Homo sapiens 


SIB protein 


3302 


100 


733 


Y17832 


Human 


env protein 


223 


34 






endogenous 












retrovirus K 








734 


Y28859 


Homo sapiens 


Human mesoderm induction early 


2067 


98 








response protein ER1 . 






735 


U09355 


Oryctolagus 


protein phosphatase 2A1 B gamma 


2352 


99 






cuniculus 


subunit 






736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6__I 


724 


99 








protein sequence SEQ ID NO:50. 






737 


AB027003 


Mus musculus 


protein phosphatase 


378 


84 


738 


AF 112200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


739 


100 


739 


AF 112200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF302154 


Homo sapiens 


SPG protein 


6556 




741 


B25681 


Homo sapiens 


Human secreted protein sequence 


1410 


99 








encoded by gene 17 SEQ ID NO:70. 






742 


L27479 


Homo sapiens 


X123 


1237 


99 


743 


L27479 


Homo sapiens 


X123 


1206 


97 


744 


Y66745 


Homo sapiens 


Membrane-bound protein PRO 1 1 86. 


588 


99 


745 


AJ001019 


Homo sapiens • 


ring finger protein 


1292 


99 


746 


X68453 


Sus scrofa 


tubulin-tyrosine ligase 


1882 


94 


747 


Y57897 


Homo sapiens ! 


Human transmembrane protein 


1173 


100 








HTMPN-21. 






748 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


749 


AF182404 


Homo sapiens 


mitochondrial uncoupling protein 1 


1674 


100 


750 


AL121993 


Homo sapiens 


dJ776P7.1 (Novel protein) 


2500 


99 


| 751 


AF149825 


Homo sapiens 


PACSIN3 


2253 


100 


752 


AL008635 


Homo sapiens 


dJ510H16.2 (high-mobility group 


3026 


99 








protein 2-likel) 






753 


Y57914 


Homo sapiens 


Human transmembrane protein 


1124 


100 








HTMPN-38. 






754 


AF285109 


Homo sapiens 


septin 3 isoform B 


1766 


100 i 


755 


AF004161 


Oryctolagus 


peroxisomal Ca-dependent solute 


2371 


95 






cuniculus 


carrier 






756 


Z19585 


Homo sapiens 


thrombospondin-4 


4239 


100 


757 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1857 


100 


758 


AF190664 


Mus musculus 


LMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 



SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


ED 


NUMBER 






WATERMAN 


IDENTITY 


NO: 


















hnvirip nnrl mriiiQP hpta-cn1nVilp 












attachment orotein fSNAP-heta^ ^ 






7A1 

/Ol 




numo aapiciio 


T Tn I^ti nwn crono nToHiiPt" ^r\OTf"i5il^ 
\JlU\XiLrVVJU gCJUw pi UUUWl \^Qx\x<Xx) 


649 


96 


1AO 
/OZ 


UOOJ /Z 


T5/*\C +0111*1 ic 


rilincnnnal rtrotoin ^9Q 

ilUUovliliOJ pivltClll 0^7 


230 


71 


7o4 


lyuoyy 


jtiomo Sapiens 


u 1 -iiivtJ uupajume reucpiur av/UviLy 


1 1S9 

I uz. 


ion 

1UU 








mndifvinp nrotein SFO TD NO'l 






765 


Uooioy * 


Caenorhabditis 


snniiar xo moiyouoienn uiosynmesis 


1904 


OJ 






elegans 


ivlkjljij proieins 






/DO 


at 1 1 r*nO£ 


nonio sapiens 


UJ J. VyZU.J . 1 ^IIU V CI IvilaJ uumaiu 


1091 

1 v/7 1 


100 

IUU 






nrnfpi'n cimilar tn mniiQp anH hnvinp 

UIULCJli, 311111101 UJ lilUUov OilU UUVlilU 












rv^teinp ^trinp" nrotein^ 






/o / 




llnmn canipnc 

numu bapicitd 


lfntmrnpH nrntpin nrnHnot 
uiiiiaiiicu pi w iw iii piuuuui 


1 3767 


100 


7AR 
/Oo 


711 *51 R 


nomo sapiens 


fiicHHvl-tTJ^TA cvnthptnQP 

lllo LIViy 1~IX\-1.>xTi aj 11 UlV too c 


2582 


100 

1 vv 


7AO 

/oy 




UAtrin com one 

rtorno sapiens 


T T*^T _ror»on"frriT* rolsifpH nrppnrcftf f A A 
i-i-L/i-*"! CuCp IU1 XCiairCU piCWlUdUI ^rln. 


9SS29 
£*jj**y 


100 








-19 to4S^5^ 

"17 iU tJ&J J 






770 
/ /U 


APOOQltfO 


rxiau luupa 10 


fnntainc. 5 PFI00400 WD40 G-beta 

VxLflliaillO J A 1 UUfvV TT VJ UwlO 


333 


33 






UlullCUICl 


rpnpat Hnmains 

lvUwdl UvflllCUllu* 






ill 


/tJOUJ / OO j 


1V1US mUaltUlU** 


T ANT^lilrp nrntpin 

A UJVC pi U twill 


1246 


91 


777 
/ /Z 


AT 1£1 *^7R 


A raninnncic 

Aiauiuup&id 


nutntivp nrntpin 
puiaiivc piuicui 


335 


46 






th all on a 








77*5 


AT 1 Al *\7R 
AJL/10 1 J to 


A i*ol"\i/1r\T*»oi c 

Arauiuopsis 


pULallVC piUlClll 


333 


47 






maiiana 








11 A 


A VOAR971 
A. I UUOZ / 1 


nomo sapiens 


riplirnqp <3MARCAT"j1 

IlCllUaoC OlVATVlVV^/TUL/ 1 


5264 


99 


77c 


V7 1 <01 

izi jyi 


nomo sapiens 


Unman coofo+orl ntvitoin ( (^\r\T\ p 

nuQiaii sccrcicu piuicm ^WlUIlC 


r 1197 


96 

7U 














77/; 


WO 00 J J 


LlAtYin c onion c 

nomo sapiens 


PolvnpntiHp fruotTipnt pnpnHprl Hv 
r uiypcpnuc ixagiiiciit ciiuuuvu uy 


752 

/ -7Z. 


100 








crpnp R0 

gCllC 07t 






777 


WooojJ 


Us\r¥if\ c onion o 

nomo sapiens 


jruiypcpiiuc Aia^uiciiL ciiia/ucu uy 


752 


100 

AW 








fro no R0 
gCXXv oy. 






lift 
1 /o 


WRRR^ 
WOOOJJ 


nomo sapiens 


P/\l\/rvpnfi/1o froompnt pnpnHprl Hv 
a uiypcptiuc liagiiiviiL ciiuuuvu uj 


752 


100 

1 vv 








arpno R9 
gvllw 07. 






770 


AF1064R1 


HTnmn csmionc 
nuuiu aapiciia 


RING finapr nrotein* FXY2 

AVli^lVJ llllgwl LALUlvUly A yv A X* 


3644 


100 


7RO 


AT 01^497 


T-I/mvi /*» cam otic 

nomo sapiens 


HT7r*9Nl^ 1 HCTA A 044^ nrntein i 


1609 


54 


7C1 
/oi 


A R096 1 R7 
ADUZO 1 0 / 


nomo sapiens 


piU LUUaUIlCl lll~yva 


5944 


100 


7R9 
/OZ 




T-Tnmrk com one 

nomo sapiens 


TTnman c&nTt*tf*A twntt^in cpmipnpp 

AAUlilall UlUUClll dvUtlwllUC 


1002 
i wit 


100 








pnrnrlprl h\r opnp 99 SFO TD NO-R1 






7jn 

lOJ 


AR0979RQ 
ajouz /zoy 


HrttriA com one 

numu sapiens 


rvplin-F hinHino nrntpin 1 
\*y wiiii*" i-f u iii vim g piuicui i 


5421 


100 

1 vv 


1QA 


009916 


Hnmn conipnc 


Wtimnn Qprrptpfi nrntpin SFO TD 

AAUAliail piUlVllly UJUV^ AAV 


627 


100 








NO: 6997. 






7R5 


A T945899 


XXVJlllvJ oajJiaid 


tvne T tr^n^membrarie recentor 


4560 


100 


7R£ 
/oO 


A T94*\R9ft 
AJZ**JOZvJ 


nomo sapiens 


iypc i ixaiism piu. maiic icccpmi 


4694 

*T\7^*T 


100 

1 vv 


7R7 
/o / 


Z/*oU*rZ 


T-Tr\nrm com one 

numu sapiens 


vJa 1 allUIlUI Cvl piuiciu pij/ 


^^40 


99 


7RR 


AT 0117R9 
AL(\JJ 1 / 0Z 


UrttMA com one 

numu dttpiciio 


HJ70RFS 1 fPT ITATTVF novel 
uj / uorj.i u inn vJur uuvci 


2739 


100 

1 w 








Pollftopn fllnba 1 IXFCF nrotein i 

v/ViAagviA aipuo a ui i vj < piv/kwuiy 






789 

f oy 


AT111245 


T-Tnmn QflnipnQ 


Sec24R nmtein 


6602 


100 


790 


AF 107905 


T-Tnmn Qnni A fiQ 
xxxjiiAXj oapiwiio 


atavin 9-hin din o nrotein 


2008 


100 


791 
/ y i 


Y 14690 

I l*tU7V 


jnivtiivi aapicud 


nrocollaopn alnha 9rV r i 


600 


34 


79? 


AT 0110SS 


T-Tnmn <ssmipn<: 


dJ28H20 2 Tnovel nrotein i 


1267 


100 


795 


Y16194 


787 

tot 


TTuman secreted nrotein 


2051 


99 


794 


AR09R127 




m an n o vltran s ferase 


2138 


96 


79^ 

iyo 


AP00799R 


numu aapiciio 




2738 


79 


1 796 


AT 04Q4R9 


A fOHiiHnnci c 
r\i aUlUUpola 


puiauvc piuiciu 


416 


47 






uiaiiaiia 








707 

/y 1 


Ar*004^9R 
Al_/UUH.3Zo 


numu bapiciio 




R91 

071 


91 

7 A 


/yo 


AB037830 


Homo sapiens 


AVT A A 1 /inn — 

lsiAAi409 protem 


/D^Z 


1 00 
lUv 


/yy 


"VCnOfl 

AjJvyj 


Homo sapiens 


j nair or tne prouuet is nomoiogues 


99^9 
ZZjZ 


ion 

luu 








to Racilhis ^uhtii<; SATPAR 

UJ A^aV/AIAUD SUL/UU urUV//\Jl\ 












synthetase, 3' half corresponds to the 












catalytic subunit of AIR carboxylase 







ID 

NO: 


NUMBER 


SPFCIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


800 


Y99350 


Homo sapiens 


Human PRO 1378 (UNQ715) amino 
acid sequence SEQ ID NO:33. 


1343 


100 


| 801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TEP120B 


3916 


90 


803 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TEP120B 


4961 


90 


804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isoform C 


2879 


100 


806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF118889 


Rattus 
norvegicus 


b-tomosyn isoform 


3155 


97 


808 


AF226993 


Rattus 
norvegicus 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras). 


3939 


99 


810 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


1546 


100 


811 


AC002542 

• 


Homo sapiens 


similar to C. elegans F11AI0.5; 80% 
similarity to Z68297 (PED:gl 130619) 


2294 


100 


812 


U83246 


Homo sapiens 


copine I 


606 


52 


813 


AF242552 


Gallus gallus 


retinovin 


u 945 


34 


814 


X52332 


Homo sapiens 


zinc finger protein 10 


1651 


93 


! 815 


X52332 


Homo sapiens 


zinc finger protein 10 


2423 


99 


816 


Y09631 


Homo sapiens 


PEBF1 protein 


2935 


99 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


98 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain ' 


11105 


98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) amino 
acid sequence. 


3790 


100 


820 


AF081947 


Mus musculus 


tektin 


1134 


81 


821 


AL035106 


Homo sapiens 


dJ998Cll.l (continues in 
Em:AL445192 as bA269H4.1) 


871 


100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


823 


AF015770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 


825 


X77371 


Mesocricetus 
auratus 


COR1 


641 


78 


826 


AB014576 


Homo sapiens 


KIAA0676 protein 


296 


79 


j 827 


AL049733 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 


828 


AF222980 


Homo sapiens 


disrupted in Schizophrenia 1 protein 


4418 


100 


829 


Z31560 


Homo sapiens 


sox-2 


1683 


100 


830 


AF295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


831 


AB041926 


Homo sapiens 


GCK family kinase MINK-2 


6866 


100 


832 


L04948 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 


338 . 


35 


833 


AJ007012 


Mus musculus 


Fish protein 


704 


94 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pl30 


3455 


99 


| 835 


U10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


Homo sapiens 


MIP-T3 


2945 


99 


837 


X58288 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 



SEQ 
ID 

NO: 


XCCWSSION 
NUMBER 


SPlEflES 


i DESCRIPTION 

1 


SMITH- 
WATERMAN 
SCORE 


IDENTITY 


840 


D83197 


Homo sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serinus 
can aria 


neurofilament medium subunit 


192 


31 


842 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal 
protein L10 encoded by GenBank 
Accession Number L25899 


990 


96 


843 


U76343 


Homo sapiens 


GABA transport protein 


2992 


98 


844 


Y13645 


Homo sapiens 


uroplakin II 


897 


100 


845 


D21064 


Homo sapiens 


similar to rat general mitochondrial 
matrix processing protease mRNA 
(RATMPP). 


2710 


99 


846 


AF192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


7047 


100 


847 


AF192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


5472 


100 


848 


X60489 


Homo sapiens 


elongation factor-l-beta 


1162 


L 100 


849 


AC007204 


Homo sapiens 


BC273239 1 


2277 


67 


850 


AC003682 


Homo sapiens 


R28830J 


2401 


100 


851 


AL121583 


Homo sapiens 


bA358N2.1 (novel protein) 


353 


61 


852 


Z48475 


Homo sapiens 


glucokinase regulator 


3155 


99 


853 


Z83844 


Homo sapiens 


dJ37E16.2 (SH3-domain binding 
protein 1) 


1884 


98 


854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


855 


AF062741 


Rattus 
norvegicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


80 


856 


Y11411 


Homo sapiens 


nri^tannvl~r t nA oxidase 


3595 




857 


M97188 


Strongylocentr 
otus 

purpuratus 


tektin Al 


290 


46 












858 


AB001105 


Homo sapiens 


hippocalcin-like protein 4 


995 


100 


859 


AF164791 


Homo sapiens 


putative 38.3kDa protein 


1795 


100 


860 


AF298117 


Homo sapiens 


homeobox protein OTX2 


1477 


93 


861 


AF015264 


Rattus 
norvegicus 


golgi peripheral membrane protein 
p65 


1820 


81 


! 862 


X16901 


Homo sapiens 


30kb subunit of RAB30 /74 


1284 


100 . 


863 


M12140 


Homo sapiens 


envelope protein 


202 


81 


864 


AF161459 


Homo sapiens 


HSPC109 


815 


98 


865 


AL109983 


Homo sapiens 


<1J718P1LU (novel class II 
aminotransferase similar to serine 
palmotyltransferase (isofonn 1)) 


444 


100 


866 


M77183 


Rattus 
norvegicus 


alpha- 1 -macroglobulin 


227 


45 


867 


AF272663 


Homo sapiens 


gephyrin 


3785 


100 


868 


X75285 


Mus musculus 


fibulin-2 


3258 


87 


869 


X82494 


Homo sapiens 


fibulin-2 


3407 


99 


870 


AJ297743 


Mus musculus 


torsinB protein 


169 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta-la 


6258 


99 


872 


AF073344 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 
protein 10 (CYSKP-10). 


535 


100 


874 


AJ000414 


Homo sapiens 


Cdc42-interacting protein 4 


1136 


53 


875 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain 
enzyme APOLLON 


627 


100 


876 


Y48586 


Homo sapiens 


Human breast tumour-associated 
protein 47. 


2537 


98 


877 


AF182198 


Homo sapiens 


intersectin 2 long isofonn 


8764 


99 


878 


L17308 


Gossypium 
hirsutum 


proline-rich cell wall protein 


192 


35 


879 


AF177169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPR N-terminal sequence. 


210 


23 



t t V* 



ID 

NO: 


NUMBER 




JL/iiiOV-rvLr 1 iLrfN 


I91YJU1 1 JCT~ 

WATERMAN 
SCORE 


/o 

IDENTITY 


881 


AL021068 


Homo sapiens 


dJ206D15.3 


2615 


99 


882 


AC005498 


Homo sapiens 


R31665 2 


318 


82 


883 


AF165518 


Homo sapiens 


MAGOH isofonn 


182 


94 


884 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
BAS, type 3) 


368 


43 


885 


U13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
beta 1 


869 


62 


886 


X52836 


Homo sapiens 


tryptophan hydroxylase (AA 1 - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


! 888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


3130 


100 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 


391 


100 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


100 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


99 


894 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


3606 


96 


895 


A29218 cd 
1 


Homo sapiens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR15 activity. 


2178 


100 


896 


AJ000332 


Homo sapiens 


Glucosidase II 


5063 


99 


897 


X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein 


4849 


99 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
chain ITIH1 


3376 


98 


900 


X85134 


Homo sapiens 


RB protein binding protein 


2816 


99 


901 


LI 1672 


Homo sapiens 


zinc finger protein 


2047 


58 


902 


Y85565 


Homo sapiens 


Human homologue of UNC-53 (Hs- 
UNC-53/2) sequence. 


369 


83 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


100 


904 


Z98265 


Homo sapiens 


plakophilin 3 


4065 


100 j 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF051782 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


100 


i 908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2386 


99 


910 


AJ132545 


Homo sapiens 


protein kinase 


2921 


100 


911 


AJ132545 


Homo sapiens 


protein kinase 


1637 


99 


912 


AL 12 1733 


Homo sapiens 


hypothetical protein 


1344 


99 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
(DIO-1) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 


916 


M94362 


Homo sapiens 


lamin B2 


2357 


93 


917 


AJO 11654 


Homo sapiens 


triple LIM domain protein 


3432 


100 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
protein 1 


5776 


88 


919 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X84195 


Homo sapiens 


acylphosphatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


99 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-8 
precursor 


2162 


100 



SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


926 


AE001968 


Deinococcus 
radiodurans 


hypothetical protein 


147 


27 


nil 

927 


\i to i en ^ 

W81576 


Homo sapiens 


EBV-induced G-protein coupled 
receptor (e,dl-z) polypeptide. 


1778 


100 


928 


| U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 42 SEQ ID 
NO:165. 


1401 


1 00 


931 


Y91644 


TT ~ «^ * 

Homo sapiens 


Human secreted protein sequence 
encoded by gene 43 SfsQ ID 


1243 


100 




jjyu2/y 


— — : 

Homo sapiens 


collagen alpha 1(V) chain precursor 


569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


1587 


96 


934 


AF147790 


.Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151 P28185Q01111 Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368 P36412 
P40393 Q40723; match: CEO 1798 
Q38923 Q40191 Q41022; match: 
Q39433 Q40177 Q40218 Q08146; 
match: P10949 PI 1023 Q16948 
Q20337; match: Q25389 P25228 
P20336 P05713; match: P35276 
Q08147 P17609 P22128; match: 
Q15771 P36410P35291; GTP- 
binding 


726 


94 




AJt>U4JDJJ 


-— ; 

Homo sapiens 


sperm antigen 


1054 


38 


937 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


100 


93 5 


AB03248 1 


Homo sapiens 


homeobox transcription factor 


1744 


100 


yjy 


A d 1 1 1 A/T 

At 1111 06 


Homo sapiens 


protein serine/threonine phosphatase 
4 regulatory subunit 1 


4682 


99 




VI TOGO 

Y i /yyy 


Homo sapiens 


DyrklB protein kinase 


3331 


r\r\ 

99 


0/11 


AJtJUjo IL 


Homo sapiens 


thyroglobulin 


A C C 

455 


92 


942 


AF263462 


Homo sapiens 


cingulin 


5939 


99 




AK.U24442 


Homo sapiens 


FLJ00032 protem 


1616 


61 


944 


Y35911 


Homo sapiens 


Extended human secreted protein 
sequence, SEQ ID NO. 160. 


262 


35 


945 


AB015320 


Homo sapiens 


sigmalB subunit of AiM clathrin 
adaptor complex 


599 


71 


y4o 


£82287 


Caenorhabditis 
elegans 


ZK550.2 


229 


35 


A/IT 

y47 


D84223 


Homo sapiens 


leucyl tRNA synthetase 


6207 


99 




U49057 


Rattus 
norvegicus 


rA9 


3846 


62 


y4y 


AK000568 


Homo sapiens 


unnamed protem product 


1659 


100 


950 


AL021578 


Homo sapiens 


dJ453C12.6.1 (uncharacterized 
hypothalamus protein (isoform 1)) 


257 


42 


OC 1 

951 


AB032435 


Homo sapiens 


differentiation-associated Na- 
dependent inorganic phosphate 
cotransporter 


3063 


99 


yoz 


A 171 1 f\C11 

Ar 11U532 


— : : 

Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L17.5.1 (novel protem) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 
protem (xtr AoJUr j. 


2377 


100 


956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 



SEQ 

n> 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


oiVUin- 
WATERMAN 
SCORE 


'6/ 

m 

IDENTITY 


957 


U68535 


Mus musculus 


aldo-keto reductase 


451 


73 


958 


AC007067 


Arabidopsis 
thaliana 


T10O24.10 


1594 


57 


959 


U72194 


Mus musculus 


muskelin 


3947 


99 


960 


AE003661 


Drosophila 
melanogaster 


CG15168 gene product 


277 


54 


961 


X80332 


Mus musculus 


rab20 


983 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


963 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


964 


L32602 


Rattus 
norvegicus 


homeodomain 159..341 


1821 


96 


965 


Z97832 


Homo sapiens 


dJ329A5.3 (KIAA06460 protein) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 
gene 146. 


176 


39 


967 


U12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 


CGI-45 protein 


1101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
gene 137 clone HMWIF35. 


1348 


98 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 
sublimit 


703 


100 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 
ribonuclease H, integrase 


194 


23 


972 


AC006017 


Homo sapiens 


N-acetylgalactosaminyltransferase; 
similar to Q10473 (PID:gl 709559) 


3271 


100 


973 


Z81317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 
protein 


685 


31 


974 


Ml 7885 


Homo sapiens 


acidic ribosomal phosphoprotein (P0) 


792 


100 


975 


U22829 


Mus musculus 


P2Y purinoceptor 


399 


40 


976 


AL132772 


Homo sapiens 


(1J1013A22.1 (hepatic nuclear factor 
4, alpha) 


2466 


99 


977 


AC003973 


Homo sapiens 


ZNF91L 


1550 


43 


978 


J04031 


Homo sapiens 


MDMCSF (EC 1.5.1.5; EC 3.5.4.9; 
EC 6.3.4.3) 


2824 


63 


979 


| AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


95 


981 


Z92822 


Caenorhabditis 
elegans 


ZK520.1 


1109 


44 


982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


dJ366N23.3 (KIAA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLE 3 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL00298A 10.97 1.000e-40 74- 
119 BL00298E 27.30 1.000e-40 
321-376 BL00298F 1121 l.OOOe- 
40 409-464 BL00298H 20.50 
1.000e-40 553-607 BL00298C 
16.40 2286e-40 186-230 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00298B 15.64 U90e-39 134- 
181 BL00298G 24.57 5.345e-39 
465-520 BL002981 30.07 7.81 8e- 
34 661-715 BL00298D 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 4.316e-13 57-82 


5 


PD02454 


! ! ! ! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


PD02454B 11.61 4.309e-17 75- 
103 


6 


DM00864 


EGF-LKE DOMAIN. 


DM00864A 1521 7.429e-09 98- 
119 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 1.750e-ll 29-54 
PR00237D 8.94 7.000e-09 138- 
160 PR00237B 13.50 8250e-09 
61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-15 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.244.400e-ll 391- 
408 BL00139A 10.29 7.5 lle-09 
67-77 


12 


BL01113 


Clq domain proteins. 


BL01 113B 18.26 9.294e-19 689- 
725 BL01113C 13.18 4.857e-ll 
757-777 BL01113D7.472.161e- 
10 790-800 


13 


BL01113 


Clq domain proteins. 


BL01113B 18.26 3.813e-14 599- 
635 BL01113C 13.18 4.857e-ll 
667-687 BL01113D7.47 2.161e- 
10 700-710 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


BL00594A 16.75 6.531e-10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.913e-13 707- 
728 


16 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 7.462e-18 310- 
330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 I.947e- 
18 128-145 PR00741G9.29 
2. 180e-17 318-340 PR00741C 
9.16 7.328e-17 147-166 
PR00741H 10.32 2.141e-13 351- 
374 PR00741A924 3.596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 


22 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.647e-20 117- 
148 BL00107B 13.31 1.000e-16 
182-198 


23 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


27 


BL00239 


Receptor tyrosine kinase class II proteins. 


BL00239B 25.15 2.324e-16 91- 
139 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-10 681-694 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


BL01113 


Clq domain proteins. 


BL01 1 13A 17.99 9.308e-09 54-81 


33 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01168L 9.47 1.667e-09401- 
416 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01 168L 9.47 1.667e-09 41 1- 
426 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR00426D 10.59 3.618e- 12 110- 
122 


37 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 1.000e-40 90- 
133 BL00123C 24.61 1.000e-40 
145-195 BL00123E 22.25 l.OOOe- 
40 304-358 BL00123G 26.01 
1.000e-40 438-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 l.OOOe-17216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13.92 l.OOOe- 13 374-387 
PD00066 13.92 6.000e-13 458-471 
PD00066 13.92 2.714e-12 234-247 
PD00066 13.92 3.143e-12 430-443 
PD00066 13.92 8.714e-12 514-527 
PD00066 13.92 3.739e-ll 402-415 
PD00066 13.92 2.038e-10 318-331 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10475- 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-l 6 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 l.OOOe-14 221-234 
PD00066 13.92 l.OOOe-14 417-430 
PD00066 13.92 2.800e-14 249-262 
PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 8.800e-14 333-346 
PD00066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 l.OOOe-40417- 
464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
1.857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 
149 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 1.000e-40 143- 
191 BL00232A 27.72 2.350e-28 
49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 
20 250-268 BL00232B 32.79 
1. 3 14*e-l 1367-415 BL00232C 
10.65 9.308e-10 470-488 


54 


BL00303 


S-100/ICaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






protein. 


162 BL00303A 21.77 1.000e-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 1.000e-15 242- 
261 PR00378B 13.80 9.250e-13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1. 5 14e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 1320 1.222e-ll 43-83 


68 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMDLY SIGNATURE 


PR00237E 13.03 5.09Ie-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237All.48 4.375e- 
1124-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e-10 230- 
255 PR00237B 13.50 9.438e-10 
57-79 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.938e-28 31-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (S16) SIGNATURE 


PR00830A8.41 8.759e-12 348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.37 2.149e-10 148- 
163 


77 


PR00753 


1 -AMINOCYCLOPROPANE- 1- 
CARBOXYLATE SYNTHASE 
SIGNATURE 


PR00753E8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 
131-153 


78 


PR00506 


D21 CLASS N6 ADEN1NE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00506C 19.40 8.017e-09 96- 
119 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.286e-30 117-160 


87 


BL00250 


TGF-beta family proteins. 


BL0025OA 2 1 .24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e-16 221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


92 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-08 119- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7.309e-09 28-72 j 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.429e-31 1 18-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-ll 342-359 
BL00028 16.07 4.300e-10 229-246 



SEQ 
ED 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00028 16.07 6.100e-10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14637-651 PR00048A 10.52 
2.059e-12 609-623 PR00048A 
10.52 2.588e-12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-ll 
525-539 PR00048A 10.52 4.3 16e- 
11 441-455 PR00048A 10.52 
5.263e-l 1413-427 PR00048B 
6.02 2.125e-10 569-579 
PR00048B 6.02 4.938e-10 513- 
523 PR00048A 10.52 5.696e-10 
497-511 PR00048B 6.02 8.875e- 
10 429-439 PR00048B6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 1 1 .94 5.364e-22 3 1-50 
PR00195B 9.47 1.783e-21 56-74 
PR00195C 1 1.50 3.455e-21 126- 
144 PR00195D11.76 8.714e-21 
175-194 PR00195F 16.20 8.500e- 
20217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01113 


Clq domain proteins. 


BL01113A 17.99 1.865e-09 121- 
148 BL01113A 17.99 5.846e-09 
82-109 


j 105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-l 1 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-16 5-18 
PR00860C9.61 1.474e-1441-51 ! 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


kw SPAC24B1 1.09 R07E5.13. 


DM01 840B 22.04 2.688e-40 59- 
103 DM01840A 10.95 9.571e-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.317e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01126C 9.20 9.735e-l 1 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 1.000e-4049- 
101 BL00437B 16.28 I.000e-40 
1 14-168 BL00437C 21.86 l.OOOe- 
40 190-239 BL00437D 25.72 
1.000e-40 248-301 BL00437E 
23.95 1.000e-40 327-379 


119 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8.274e-14 164- 
208 BL00140C 11.80 5.444e-10 
77-102 


120 


BL00224 


Clathrin light chain proteins. 


BL00224B 16.94 6.712e-10 95- 
148 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 1.000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 



m 

NO- 


NO. 


DESCRIPTION 


RESULTS* 






BINDING (CREB) PROTEIN 
SIGNATURE 






PR 00041 


CAMP RESPONSE ELEMENT 
BINDING (CREB) PROTEIN 
SIGNATURE 


PR00041D 7.95 2.906e-09 24-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
familv did te ins. 


BL00061C 7.86 3.250e-10212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


PR00318D 16.28 1.900e-34219r 
248 PR00318B 14.79 3.455e-27 
168-191 PR00318C 12.09 7.000e- 
23 197-215 PR00318A7.84 
1.600e-19 35-51 PR00318E7.23 
2.500e-I2 265-275 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743e-10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 bet^eta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 
204 BL00824D 14.04 1.621e-38 
204-239 BL00824B 9 21 7 750e- 
22 133-153 BL00824E 12.49 
l.OOOe- 19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 

l|l\Jl A A «A-# 


PR00209B 4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1-ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14.67 1.000e-27 141- 
168 PR00708C11.771.643e-25 
98-120 PR00708B 15.15 2.1 74e- 
24 73-95 PR00708E 13 33 
1.600e-21 189-207 PR00708A 
14.40 2.636e-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 8.468e-13 126- 
145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-10 201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL00471 23.92 7.480e-10 42-90 




PR00905 


CADHERTN SIGNATURE 


PR00205B 1 1 39 5 582e-10 328- 
346 PR00205B1 1.39 9.01 8e-10 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
63-83 PR00979C 12.16 6.400e-19 
108-124 PR00979D 12.38 7.955e- 
19 170-185 PR00979F 10 14 
3.382e-15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


146 


PR00604 


CLASS IA AND IB CYTOCHROME C 
SIGNATURE 


PR00604D 15.86 1.000e-17 87- 
104 PR00604B 12.73 9.591e-16 
57-73 PR00604C 10.21 8.200e-12 
73-84 PR00604E 10.13 1.000e-ll 
106-117 PR00604A 11.13 8.800e- 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








11 44-52 PR00604F 8.60 l.OOOe- 
10 123-132 


147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.864e-15 266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069D 19.36 1.857e-30 187- 
217 PR00069A 16.01 7.429e-25 
41-66 PR00069E 18.14 3.100e-22 
235-260 PR00069C 16.03 7.000e- 
20 151-169 PR00069B 11.33 
8.071e-19 101-120 


150 


BL00027 


Homeobox' domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURIDYLATE 
PSEUDOURIDINE LYASE TR. 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-l5 
114-127 PD02906A 10.84 6.500e- 
09 71-84 


153 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479A 19.86 5.091e-12 891- 
914 BL00479B 12.57 1.837e-ll 
915-931 


158 


BL00027 


Homeobox' domain proteins. 


BL00027 26.43 6.786e-31 143-186 


160 


BL00422 


Granins proteins. 


BL00422C 16.18 7.750e-l2 420- 1 
448 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 9.297e-ll 62-82 


164 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 6.182e-10 347- 
386 


166 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 1.000e-18 61-74 
PR00860C9.61 1.900e-l 5 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.241e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1.273e-16 388-405 BL00514D 
15.35 9.100e-15 369-382 
BL00514B 16.42 4.857e- 14 260- 
276 BL00514F 1 1.65 9.690e-14 
416-431 BL00514A 11.68 8.200e- 
11 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 
15.35 9.100e-15 321-334 
BL00514B 16.42 4.857e- 14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL00514A 11.68 8.200e- 
11 101-111 


171 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL005 14G 1 5.98 2.241e-34 385- 
415 BL00514H 14.95 6.571e-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 

i <\f i 1 r o m nr t\t\ c 1 AT\ 

1.273e-16 302-319 BL00514D 
15.35 9.100e-15 283-296 



SEQ 
ID ! 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 

*» *y t\ o A e Y%T A AX? 1 /< a 11 /" o r> *\a/\ 

330-345 BL00514A 11.68 8.200e- 

11 1 A1 111 

11 101-111 


173 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 9.400e-29 1 19-162 


174 


DM01970 


0 kw ZK632.12 YDR313C 
ENDOSOMAL ELL 


DM01970B 8.60 5.119e-15 1391- 

1 /I A/1 

1404 I 


176 


BL00773 


Chitinases family 19 proteins. 


BL00773C 9.42 8.000e-092-16 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.163e-14 141- 
160 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


|*r\A 1 AO T A ^ O A*7C*% A A OA 1 

PD01937A 6.68 3.475e-09 221- 
232 


185 


BL00845 


CAP-Gly domain proteins. 


t\t aao a e 1 r a 0 0 a /i 0 0 ^jtn a to 

BL00845 16.43 2.946e-23 247-272 
BL00845 16.43 1.628e-21 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


TVT» t\t\A C*\T\ 1 1 C £. eno— 1 1 coc 

PR00452B 11.65 6.538e-ll 525- 
541 


187 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 11.65 6.538e-ll 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


T"\Ti Kt\ 1 OAO A 1 A CI 1 AAA — A A 1 

DM01803A 10.51 J.00Ue-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


Y>T-» A A £• 1 1 C A A C AA1 ~. 1 £ y*/\ OO 

PF00651 15.00 5.091e-15 69-82 


190 


PR00194 


TROPOMYOSIN SIGNATURE 


PR00194C 6.38 1.900e-35 145- 
174 PR00194E 8.74 3.250e-30 
231-257 PR00194D9.571.500e- 
26 175-199 PR00194B 10.24 

P r\f\t\ *\ A 1 A \ A 1 T»T> AA1 A/ A 

5.200e-24 120-141 PR00194A 
7.86 4.857e-2l 84-102 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATIC 
HYDROCARB. 


PD02042B 16.75 5.154e-09 131- 

t j / nnAnAjio A a 1 10 f a a A—, a a 

146 PD02042A 21.13 5.909e-09 
94-121 


193 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


T\Tk AAA^ 1 A A *J 1 oAA — 1 A A 1 C 

PR00021A4.31 2.200e-102-15 


195 


BL00463 


Fungal Zn(2)-Cys(6) bmuclear cluster 
domain proteins. 


r%t i\f\ A /" *1 a OO c AO 1 ~ AA 111 1 AT 

BL00463 8.22 5.071e-09 111-123 


196 


PR00118 


BETA-LACTAMASE CLASS A 
SIGNATURE 


PR001 18F 16.42 9.386e-09 165- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 5.424e-09 234- 
267 


198 


BL00660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-ll 714- 
767 


199 


BL00282 


Kazal senne protease inhibitors family 
proteins. 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURE 


PR00009A 14.15 5.345e-15 971- 
987 PR00009C 14.11 8.773e-13 
996-1008 PR00009D 16.83 

n f\/\r\ i i i Ann iaio Tin rtA/^rvr*/^ 

8.000e-ll 1008-1018 PR00009C 

i i 11 -t oOO« A A OAA AA A 

14.11 1.882e-09 892-904 


203 


BL00025 


P-type 'Trefoil 1 domain proteins. 


BL00025 17.17 4.536e-19 38-59 


205 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 7.300e-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CHANNEL SIGNATURE 


PR00168D 12.88 6.865e-ll 67-86 


207 


BL00025 


P-type 'Trefoil' domain proteins. 


BL00025 17.17 3.423e-20 39-60 
BL00025 17.17 8.750e-16 88-109 


209 


BL00646 


Ribosomal protein S13 proteins. 


BL00646B 21.42 6.100e-30 110- 
143 BL00646A 25.82 6.192e-29 


210 


PR00138 


MATRDQN SIGNATURE 


PR00138D 16.56 3.605e-25 279- 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








305 PR00138C 16.41 3.000e-24 
218-247 PR00138E6.01 8.714e- 
13 314-328 PR00138A 15.14 
9.538e-13 134-148 PR00138B 
15.82 4.522e-12 188-204 


211 


DM01206 


CORONAVffiUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 


PD01941A 14.81 1.000e-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941E 15.92 8.714e- 
23 837-884 PD01941C 19.96 
8.200e-20 508-563 PD01941D 
27.18 1.600e-16 661-710 
PD01941F 28.52 9.645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein S15 proteins. 


BL00362 24.67 8.3 13e-09 330-373 


214 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001 15Z 3.12 2.125e-09 1178- 
1227 BL001 15Z 3.12 6.096e-09 
1164-1213 


215 


BL00038 


Myc-type, 'helix-loop-helix' dimerization 
domain proteins. 


BL00038B 16.97 7.600e-18 125- 
146' BL00038A 13.61 1.474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01 108A 20.33 2.241e-22 49-82 
BL01 108B 1 1 .40 8.457e-10 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A 9.55 1.321e-10360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1 166- 
1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 
6.936e-12 1207-1220 BL00514F 
1 1.65 4.288e-10 1253-1268 

i 

BL00514H 14.95 8.636e-10 1318- 
1343 


223 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66.1.000*40 93- 
139 BL00325A 24.83 9.333e-24 
61-93 


224 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 1.450e-10231-244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1.692e-18 67-92 


228 


BL00211 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B13.37 8.875e-18 
2045-2077 BL00211A 1223 
1.900e-09 93 1-943 


230 


PR00761 


BINDIN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09 275- 
292 


231 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-10 54-69 


232 

- 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 1.978e-10 109- 
160 BL00412D16.54 4.122e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL0I252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.095.034e-27 



ID 

NO: 


ACCESMVPJN 
NO. 




TOHPCirnr ire* 








in fin t>t moor 1 iq ia i oi« ni 

164-190 BL01252A 14.22 7.107e- 
lo m~j*r 


239 


BL003O2 


Eukaryotic initiation factor 5A hypusine 
proteins. 


BL00302 14.81 1.000e-40 25-79 




rKUU4zU 


A T> r\\A A TXr 1 V> Thin UVTiD AYVT A CT7 

(FLAVOPROTEIN 


ixdaa/IOAA i a nQ c qcia n n& aci 
x*KUU4Z0A 14. /o o.oDie-li Z0-4y 


241 


PD02929 


ADHESION GLYCOPROTEIN 


PD02929A 28.27 4.529e-09 235- 

Z07 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 11-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 115- 
144 BL01270B 18.74 6.857e-17 

15 182-211 BL01270D 20.87 
9.160e-13 144-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 

JrrU0/yiJcJz6.4y2.0Jle- 
09 179-234 PF00791B 28.49 
3.890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDL 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-12 193-206 
rDOOOoo 13.V2 5.304e-l 1 165-178 
PD00066 13.92 6.478e-ll 249-262 
PD00066 13.92 3.423e-10 221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B5.47 4.857e-14 

OAQ 1I\A *DT AA/fA<TC Q A A 1 AAA/* 

11 522-572 BL00406C6.75 
5.449e-l 1313-368 


248 


BL00951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 1.000e-40 112- 
161 BL00951A 15.10 7.750e-39 

01 CT m AAA£1T\ 10 A>l £ AAA« ?D 

zl-57 BL.UUy5 ID 13.94 6.000e-3o 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 

• 


BL01113 


Clq domain proteins. 


BL01 1 13A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.8 18e- 14 
194-221 BL01113A 17.99 7.818e- 
14 182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e-13 191-218 
BL01 1 13A 17.99 6.077e-12 203- 
230 BL01113A17.99 9.182e-ll 
179-206 BL01113A 17.99 2.532e- 
10 176-203 BL01113A 17.99 
9.043e-10 218-245 BL01113A 

i /.yy y.4zoe-iuzuy-Z3o 

rt ni 1 1 1 a 1 n oo 4 iKo no H7 
£>juuiiija i /.yy 4.1 oe-uy ij/- 

164 


Z J / 




A fit*/ nnmam ni*Af Ain o 

wvr-vjiy aomain proieins. 


DT AftfiA^ \fi /II 1 CQ*7o Ol /l££^/fQ1 

£>L.UUo4j 10.43 l.oJ/e-Zl 4oo-4yi 


259 


PR00248 


METABOTROPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


0/£A 

ZOO 


BLUUd/o 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.40ue-10 441-452 
BL00678 9.67 5.80Qe-10 481-492 

RT nn£7R 0^7R R00f*-1 A ^RJ*AQ 

DIjUuO/O 7.0/ O.OuUC-lU jjOOD" 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5.800e-10 455-466 



SEQ 

ro 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00678 9.67 8.800e-10 332-343 


262 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 468-479 
BL00678 9.67 5.800e-10 508-519 . 
BL00678 9.67 8.800e-10 385-396 


263 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002B 15.18 2.200e-10 415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14438-470 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1.161e-12 36-55 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765e-12 
129-140 


272 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.91 le-09 819- 
832 


275 


PR00179 


LIPOCALIN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-ll 
36-49 PR00179C 19.02 6.040e-ll 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e-17 22-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e- 10 
45-62 


277 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 1.000e-40 161- 
205 BL00140C11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


278 


PD02712 


ELEMENT TRANSPOSASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


286 


PR00081 


GLUCOSE/RffitTOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTI-PROLIFERATIVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR00310B 10.59 4.23 le-17 29-59 
PR00310D 9.10 6.679e-1689-119 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 111- 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD0241 1 21.89 7.000e-16 195-229 


296 


BL01064 


Pyridoxamine 5'-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 
202-235 


297 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 2.929e-13 37-56 
BL00030B7.03 1.900e-ll 167- 
177 BL00030A 14.39 2.000e-10 
128-147 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L-isoaspartate(D-aspartate) O- 
methyltransferase signa. 


BL01279A 24.27 5.862e-l 1 57- 
105 


301 


BL00191 


Cytochrome bS family, heme-binding 
domain proteins. 


BL00191K 17.38 4.95 le-27 184- 
228 BL00191J11.37 6.447e-17 
128-150 


302 


1 DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RECEPTOR 
SIGNATURE 


PR00245A 18.03 4.818e-21 59-81 
PR00245C 7.84 5.154e-20 238- 
254 PR00245D 10.47 4.000e-15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5.714e-12 291-306 


309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 1 19- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237Dll.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL00380D 15.90 8.200e-28 1 10- 
136 BL00380G 11.26 5.800e-16 
267-280 BL00380B 14.77 7.000e- 
14 49-62 BL00380F9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL00380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 50- 
105 BL00227C 25.48 1.000e-40 
111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F 21.16 i 
1.000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL00232B 32.79 6.301e- 
15 116-164 BL00232B 32.79 
6.769e-13 330-378 BL00232C 
10.65 9.341e-12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A 9.56 6.000e-15 2- 
15 


330 


PR00391 


PHOSPHATIDYLINOSITOL 
TRANSFER PROTEIN SIGNATURE 


PR00391E 12.50 7.785e-15211- 
231 PR00391B 8.39 1.000e-13 
83-104 PR00391D 12.21 9.328e- 
13 191-207 PR00391A7.83 
5.390e-ll 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proteins. 


BL01030 23.44 1.818e-23 87-125 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD02711 


SYNTHASE 


PD02711B 14.26 1.973e-20944- 



SEQ 
ID 
NO: 


A /O <0 T7 O O V/f"> TVT 

ACCKaaMJlN 










PH0SPHORIBOSYLF0RMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 1.000e-40245- 
300 BL00223B 28.47 8.714e-38 
168-218 BL00223A 15.59 8.250e- 
27 98-132 BL00223A 15.59 

8.750e-27 26-60 BL00223C 24.79 
o air a 1 (> 1 i pt ftivyyic oa no 

2.735e-15 85-140 BL00223A 
15.59 2.253e-l 1258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-110 
PR00345E 8.54 7.652e-28 158- 

183 PR00345C4.54 9.l00e-28 

iin it a ppnni/i^n ino7 1 o</to 
iiu-ijh ri\.\j\jD'*jU iu.y/ l .yoHQ" 

24 134-158 PR00345A 13.46 

5 AA^-1 fi S7-71 


347 


BL00586 


Ribosomal protein LI 6 proteins. 


BL00586B 17.00 3.2 15e-15 184- 

771 
ZZ1 


348 


PR00388 


3 , ,5 , -CYCLIC NUCLEOTIDE CLASS II 


PR00388A 10.45 2.778e-09 86- 


1^1 

JD1 


T5T AAA1 O 


nan/4 /tal/*mm KitiiiitiiT /lAmotn 

tr-nana caicium-Dinaing aomain 
proteins. 


pt nnniR i ai i i irr-1 i 1^0,-171 

OlArlrUlO / »*tl J.l 106-1 1 1 Ov 1 / J 

BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONAVIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 3.278e-09 175- 
195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10.69 
8.633e-09 132-152 DM01206B 

1 A AO 6 C^ln AO 10 1 7A1 

lu.oy o.ooie-uy loi-zui 
DM01206B 10.69 9.3 16e-09 177- 

1Q7 


361 


PD01498 


OXIDASE BIOSYNTHESIS 

O YTFlOP X1TW JCT A QT7 PHPP 


PD01498C 24.90 6.880e-14 219- 

7A1 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


365 


nr Art i 70 

BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


rjT nniTQD Tin nnn a t i con 

600 BL00178A 14.23 8.500e-09 
46-56 


366 


BL00523 


Sulfatases proteins. 


BL00523E 19.27 1.000e-23 318- 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B 8.64 1.964e-13 
/o-yu djluujzjl, iz.04 y.ozje-i j 
129-140 BL00523G9.46 5.500e- 
in sn£_^i£ 

1U JUOOIO 


i 1£0 

joy 


PT fin 1 07 


r roiein Kinases /\ i jr-Dinumg region 
proteins. 


RTft0107A 1 R 10 4 R1Ra_AQ71«S2 


370 


BL00880 


Acyl-CoA-binding protein. 


BL0O88O 17.52 1.000e-40 75-125 


i/1 


DT AA1 AT 

BL0010/ 


Protein kinases A TP-binding region 
proteins. 


TIT HA1A7A 1 ft 10 1 Oflfta 71 77/£ 1 

d1aJU1U/A 15. 1 .uuue-z J Z /o- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 6.602e-l 1 326- 

7/17 DPAA71 IP A £ lf|£ a 1A 
J4/ JrKUUzl 113 U.oO O.lUoe-lU 

320-341 PR00211B0.86 3.167e- 
no iii-i 


373 


BL00279 


Membrane attack complex components / 
penonn proteins. 


BL00279E 37.1 1 9.349e-10 749- 

707 


375 


PD01066 


PROTEIN ZINC FINGER ZINC- 

CTXTHPP TViTOT A T PTNTnTMY^ TvTT T 

JrllNvillK MJcll AL.-r$lXNUUNO iNU. 


PD01066 19.43 1.231e-33 10-49 


177 
Oil 




PR OTPTM 7TMP FTMOFR 7TNP- 

FINGER METAL-BINDING NU. 


PnOlflfifi 10 43 7 S63e-?R 10-49 


379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-16 3-25 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


380 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 1128 8.941e-09 864- 
878 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 1128 8.941e-09 864- 
878 


387 


BL01060 


Flagella transport protein fHP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 6.3 18e-ll 1009- 
1028 


389 


PR00837 


ALLERGEN V5/TPX-1 FAMILY 
SIGNATURE 


PR00837B 11.64 1.000e-10469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 118- 
142 


392 


PR00014 


FBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FBRONECTIN TYPE HI REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-1547-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosomal protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.23 le-21 
45-81 BL01013C9.97 1.000e-13 
132-142 BL01013B 11.33 l.OOOe- 
11 110-121 


397 


BL00930 


Peripherin / rom-1 proteins. 


BL00930E 17.80 1.000e-40 56-92 
BL00930D 9.12 4.632e-37 12-56 
BL00930F 16.91 2.800e-3692- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491e-09262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
SIGNATURE 


PR00819B 10.83 7.158e-ll 4-20 


403 


BL00381 


Endopeptidase Clp serine proteins. 


BL00381C23.84 1.250e-32 150- 
194 BL00381A 16.48 2.286e-22 
74-111 BL00381B 21.42 8.326e- 
14 78-130 


405 


BL01105 


Ribosomal protein L35Ae proteins. 


BL01105A 17.37 1.000e-404-49 
BL01105B 12.95 1.000e-40 68- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVIRUS ORF6 PROTEIN 
SIGNATURE 


PR00910A 2.51 4.321e-09 9-22 


410 


BL00762 


WHEP-TRS domain proteins. \ 


BL00762A 23.43 1.000e-28 752- 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.415e- 
18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 52- 
107 BL00227C 25.48 1.000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40 222-276 BL00227F 21.16 
1.000e-40 382-436 BL00227E 
24.15 1.750e-34 326-361 



HP 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00227A 24.55 1 .000e-33 1-35 


416 


PF00992 


Troponin. 


PF00992A 16.67 1.711e-09 557- 
592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-3 10 


419 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 197-251 


420 


PF00856 


SET domain proteins. 


PF00856A 26.14 9.074e-13 901- 
938 PF00856B 16.42 2.397e-12 
951-973 


421 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 8.200e- 12 33-44 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BENDING NU. 


PD01066 19.43 8.600e-30 130-169 


424 


PF00564 


Octicosapeptide repeat proteins. 


PF00564B 24.74 1.305e-17 421- 
472 


426 


PR0O988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 




BL00478 1 


LIM domain oroteins. 


BL00478B 14.79 3.250e-13 115- 
130 BL00478B 14.79 9.036e-13 
50-65 


431 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.875e- 12 464-487 


432 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD0O93OB 33.72 7.800e-18 316- 
357 PD00930A 25.62 9.617e-12 
125-151 PD00930B 33.72 2.521e- 
10 214-255 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FENGER METAL-BINDING NU. 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563e-ll 56-78 


436 


PR00120 


H+-TRANSPORTENG ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL00115T 8.45 7.273e-29 1208- 
1242 BL00115Q 18.08 2.776e-21 
953-983 BL001 15Y 1 1.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8.130e-16 731-774 BL00115H 1 
14.34 9.392e- 16 463-496 
BL001 15A 15.44 7.414e-15 43-82 
BL00115R6.50 6.128e-14 983- 
1010 BL00115J 16.71 9289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5. 939e-13 662-694 BL00115G 
11.65 6.01 le-13 435-463 
BL001 15K 15.03 3.417e-10 617- 
659 BL001 150 16.76 5.805e-10 
863-913 BL001 15P 11.54 7.538e- 
10 913-953 BL00115S 18.24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZENC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


441 


PR00309 


ARRESTEN SIGNATURE 


PR00309A 9.68 5.250e-24 32-55 
PR00309D 7.09 4.938e-23 290- 
309 PR00309B 7.812.800e-21 
69-88 PR00309C 8.22 1.621e-19 
165-183 PR00309E 9.82 9.438e- 
15 374-389 


442 


BL00600 


Aminotransferases class-Ill pyridoxal- 


BL00600B 19.60 7.324e-14 103- 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


OjG^CRJLrTJlON 


1DH7CTTY TPG* 






phosphate attachment si. 


129 BL00600G 12.43 2.125e-12 
306-325 BL00600F8.77 8.105e- 

10 071 OKA T*T ftn<nftT7 1/1 A1 
1ZZ/1-Z54 DLA/UOUUE 10.43 

3.167e-l 1228-257 BL00600D 

R 71 8 A^flf* HQ 007-901 


443 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 11.93 3.160e-1869-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C9.33 1.000e-40 82-125 
BL00349E 10.79 1.000e-40 152- 
195 BL00349F 11.81 1.000e-40 
213-255 BL00349H 15.70 7.387e- 
36 361-399 BL00349B 10.51 

O 007a 1A SA QO T5T fini/IQT^ 1 1 OA 

9.100e-34 125-152 BL00349G 
19.72 5.781e-30 323-356 


A AC 

445 


T»T AA1 C>! 

BL00154 


Jbl-b2 A lipases phosphorylation site 
proteins. 


"QT Am C/1I7 O Ol O A/1 1 A 11 OOI 

JoLUU154r o.23 o.y41e-21 271- 
295 BL00154E 20.37 2.620e-15 

10/1 1/*^ 
1Z4-105 


448 


DM00215 


PROLESfE-RICH PROTEIN 3. 


DM00215 19.43 4.882e-ll 82-115 
DM00215 19.43 6.492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL01283A 24.15 3.100e-40 112- 
160 BL01283D 11.70 6.000e-39 
ZDj-zoo BLUlzoJo 23.1 / O.jjjJe- 
38 170-212 BL01283C 13.05 
7.750e-19 222-236 


452 


HK0U420 


A D /~\\A" A TTf** O TKir* U\rT\'D HYVT A OT? 

AKUMA 1 IC-KliNI O xi Y JJKUA Y L A ob 

(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


DDAAXOAA 1/1 7C O C7Q« 1 1 1 O/T 

rKUU42l)A 14. /o 2.57ye-ll 3-26 


453 


PR00162 


RJESKE 2FE-2S SUBUNIT 
SIGNATURE 


PR00162B 12.77 7.429e-17 215- 

000 TJTIAA1 A AOCOOO/I — . 1>i 

228 PR00162A 9.35 2.324e-14 
193-205 PR00162C8.10 7.120e- 

1 A OOO O/IH 

14 /-z4U 


454 


PD01066 


PROTEIN ZINC FINGER ZINC- 

T7TM/TEP WTPTAT nTWTYTWf^ XJT T 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox 1 domain proteins. 


BL00027 26.43 9.333e-18 1 149- 
1 ioo 

i lyz 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU, 


PD01066 19.43 2.737e-24 16-55 


459 


t»t aaoaa 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290A 20.89 1.529e-14 154- 
177 BL00290B 13.17 9.000e-12 
214-232 


460 


rRuU413 


ttat aa r^m 
JrlALUACiU 

DEHALOGENASE/EPOXIDE 

HVTiPnt A CP T7 AKyfTT V QT/TNJATTTOT7 


JrK0041ir 14.91 7.333e-ll 193- 
214 PR00413E 15.78 5.714e-09 

17C ioo 


463 


PR00759 


BASIC PROTEASE (KUNITZ-TYPE) 

liNolDl 1 \Jt\. r/VlVLLLr I olUrlN/V 1 UiVJD 


PR00759B 11.26 8.3 85e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proicins. 


BL00019D 15.33 4.200e-19 300- 


467 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19300- 
330 


469 


PR00153 


C YCLOPHILIN PEPTIDYL-PROLYL 
CIS-TRANS ISOMERASE 

pto\T A TT TOT? 

blONA 1 UKb 


PR00153D 11.99 3.250e-15 510- 
523 PR00153C 1 1.01 4.682e-14 

A AC C 1 1 TYT> A A 1 C1H O in o f >iO. 

495-51 1 PR00153E 9.10 8.548e- 
14 523-539 PR00153B 11.57 
1.720e-13 452-465 


47ft 




Amiti AAf^n+iHacp* f sanH ruvxlin** 
/ikniiiiujjcjjuuaoc r oiivx pi vimc 

dipeptidase proteins. 


RTiMMQir' 19 HI QIOa-OQ SS7 

572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 



ID 
NO: 


NO. 


DESCRIPTION 


RESULTS* 






PRESYNA. 


1496 PD00289 9.97 8.650e-l 1 
1122-1136 


474 


BL50040 


Elongation factor I gamma chain profile. 


BL50040D 17.41 l.OOOe-40279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F18.995.320e- 
40 390-428 BL50040C 22.62 
3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50040A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal protein L3 1 e proteins. 


BL01 144 25.07 1.000e-40 22-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURE 


PR00007C 15.60 2.421e-21 589- 
611 PR00007B 14.16 3.500e-21 
544-564 PR00007A 19.33 6.897e- 
20 517-544 PR000O7D9.64 
6.57 le-12 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 
189 


479 


DM01970 


0kwZK632.12YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 
980 


480 


PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13.76 5.688e-17 284- 
308 PR00868A 16.33 3.186e-13 
224-247 PR00868H 12.51 3.388e- 
13 431-448 PR008681 10.87 
7.93 8e-l 1462-476 PR00868E 
13.19 1.608e-10 340-366 


481 


BL00027 


! Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


| BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 9262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE (FMO) 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 1.000e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 11.96 9.229e- 
21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7.395e-20 375-395 j 
PR00370A 3.35 2.038e-18 4-20 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e- 10 55-89 


492 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9. 143e-12 319-362 
BL00027 26.43 2.600e-ll 627-670 
BL00027 26.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.800e-22 214- 
245 BL00107B 13.31T.000e-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.000e-14 1902- 



ID 

NO: 


AfCFSKTON 
NO. 




RESULTS* 






proteins. 


1913 BL00383D11.92 3.077e-14 
1862-1875 BL00383A 13.34 
5.500e-14 1730-1745 BL00383C 
10.10 2.000e-13 1785-1796 
BL00383F 15 51 9 069e-12 1940- 
1956 BL00383B 7.61 1.692e-ll 
1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11 19 1 667e-09 
91-105 PR00019B 11.36 4.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40 367- 
414 BL00226B23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e-13 309-340 BL00226C 
13 23 6 143e-12 266-297 
BL00226B 23.86 1.209e-09 146- 
194 


505 


PD02407 


3 -BISPHOSPHOGL YCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407F 7.61 6.739e-09 916- 
930 




X X vUUJ^ 


14 h'^X-Hnrmiin fiihinnitin-trJiri^fiRrflQ^ 


PF00632C 20 66 9 830e-19 991- 
1023 PF00632B 18.45 1.155e-ll 
940-968 


507 


BL01082 


Ribosonial protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76-1 16 


508 


BL00678 


Tip- Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 493-504 


509 


BL00678 


Tip- Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR0032O 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e-ll 567- 
582 PR00320B 12.19 5.886e-10 
763-778 PR00320C 13.01 6.760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A 
16 74 3 415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 


511 


BL00479 


Phorbol esters / diacvlelvcerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


BL50058 


Gr-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 


513 


BL00524 


Somatomedin B domain oroteins 


BL00524A 9.65 8 925e-14 80-101 


515 


BL00041 


Bacterial regulatory proteins, araC family 
oroteins 


BL00041 23.99 1.964e- 19 492-524 


516 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.500e-13 391-404 


517 


BL00415 


Synapsins proteins. 


BL00415E 4.82 9.291e-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.471e-12 126- 
145 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290B 13.17 4.750e-09 47-65 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00505A 14 15 7 128e-09 364- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10 891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.500e-32 16-55 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e-17 131- 
150 PR00254A11.23 4.706e-14 
61-78 PR00254C 1 1.36 4.000e-12 



SEO 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








113-126 PR00254B 12.97 1.486e- 
1195-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 3.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193Bll.697.750e- 
29 167-193 PR00193A 15.41 
2.588e-22 111-131 PR00193E 
19.47 2.200e-21 501-530 


533 


PD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e-10 465- 
484 


536 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 
TERMMAL TAIL SIGNATURE 


PR00239E 1.58 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 1.000e-40 157- 
212 BL00406B 5.47 6.143e-37 
90-145 BL00406D 12.58 4.600e- 
36291-346 BL00406E8.44 
2.200e-33 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e-ll 138- 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 1 1.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.1 15e-10 104- 
115 


547 


BL01226 


Hydroxymemylglutaryl-coen2yme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 l.OOOe- 
40 212-253 BL01226H 17.74 
1.000e-40 386-434 BL0 12261 
25.06 1.000e-40 460-508 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


549 


BL00964 


Syndecans proteins. 


BL00964B 12.05 2.426e-10 1246- 
1289 


551 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM01930F 14.16 8.232e-28 
267-303 DM01930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 2.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.82 3.912e-10 
107-121 PR00403B 12.19 2.068e- 
09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR0038OA 14.18 2.714e-26 76-98 
PR0038OD 9.93 3.000e-24 275- 



BD 
NO: 


NO. 




RESULTS* 








297 PR00380C 13 18 5 154e-20 
226-245 PR00380B 12.64 9.400e- 
20 195-213 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 




PD01795 


PROTEIN AMINOPEPTIDASE 

X A v\y X Uxl 1 4XXTXXX " X A J JA A\JA~I 

PRECURSOR HYDROLASE SIGNA. 


PD01795B 11 562.333e-12 159- 
172 PD01795A 10.27 1.000e-09 
135-144 


562 


PD01795 

XT LS\J X i S<J 


PROTEIN AMINOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 1 1 56 2 333e-12 110- 
123 PD01795A 10.27 1.000e-09 
86-95 


563 


BL00018 


EF-hand calcium-binding domain 
nroteins 


BL00018 7.41 1.391e-0941-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F 23.19 4.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301B 5.49 4.1 15e-09 284- 
295 


569 


PF00850 


Histone deacetylase family. 


PF00850E 8.88 6.553e-21 756-782 
PF00850D 14.76 1.519e-16 722- 
746 PF00850F 15 70 1 118e-ll 

/ ~\J X X VV/UJ V/X 1 J , / \J X • X X U V XX 

794-827 PF00850G 22.75 8.375e- 
11 833-875 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA 


PD00289 9.97 4.960e-10 137-151 


571 

■J / X 


BL00518 


Zinc fineer C3HC4 tVDe CRING fineert 
proteins. 


BL00518 12 23 8 800e-ll 44-53 

M.J A^I\J \J X UP 1 A» "fair 1 W W A X V « mJ -+J 


573 


BL00299 


Ubiauitin domain nroteins 


BL00299 28 84 1 123e~ll 123-175 


574 


PF01140 


Matrix protein (MA), pi 5. . 


PF01140D 15.54 3.700e-10 986- 
1021 


576 


BL00284 


Seipins proteins. 


BL00284C 28.56 5.200e-26 200- 
242 BL00284A 15.64 4.913e-18 
71-95 BL00284B 17.99 7.261e-15 
173-194 BL00284D 16 34 5 846e- 
13 306-333 BL00284E 19.15 
7 429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU 


PD01066 19.43 6.553e-29 15-54 


580 


. BL50001 


Src homology 2 (SH2) domain proteins 
profile. 


BL50001B 17.40 4.500e-12 1010- 
1031 


581 


PD00930 


PROTEIN GTPASE DOMAIN 

1 IW A Xwlll VI X X iiL/Jj XV Vf XTXXVXAl 

ACTIVATION. 


PD00930B 33 72 3 189e-22 608- 
649 PD00930A 25.62 6.806e-17 
505-531 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 1 1.35 2.034e-l 1 93- 
126 


585 


DM01551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14 62 8 859e-10 102- 
122 


586 


PF00628 


PHD-finger. 


PF00628 15.84 3.455e-12 235-250 


587 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.063e-10 85-128 


588 


PR00326 


GTP1/OBG GTP-BINDING PROTEIN 
FAMILY SIGNATURE 


PR00326A 8.75 7.525e-16227- 
248 PR00326C 9.79 6.760e-15 
276-292 PR00326D 19 09 6 657e- 
13 293-312 PR00326B 16.74 
9 229e-13 248-267 


589 


BL00422 


Granins proteins. 


BL00422A 28.34 7.429e-09 2349- 
2378 


590 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- 
339 


591 


BL00128 


Alpha-lactalbumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e-ll 110- 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








132 


596 


PR00049 


WILMS TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.136e-09 31-46 


597 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-19207- 
229 DM00547E 13.94 6.200e-18 
319-342 DM00547B 11.28 

I. 000e-17 179-193 DM00547D 

I I. 60 9.250e-13 289-303 
DM00547F 23.43 6.727e-12 679- 
726 DM00547A 12.38 4.818e-ll 
158-170 


600 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.882e-27 13-52 


601 


BL00192 


Cytochrome b/b6 heme-ligand proteins. 


BL00192A 11.90 6.400e-09 390- 
430 


602 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 1 1 8- 
157 


603 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


606 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 1 1.36 7.300e-10 292- 
306 PR00019A11.195.667e-09 
323-337 


607 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 1 1.36 7.300e-l 0292- 
306 PR00019A11.195.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853e-10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP-1 proteins. 


BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G20.12 8.800e-31 
431-471 BL00750F 18.40 5.125e- 
30 370-411 BL00750E 24.59 
8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e-17 149- 
181 BL00750D 16.16 6.318e-14 
203-222 


613 


BL00766 


Tetrahydrofolate i 
dehydrogenase/cyclohydrolase proteins. 


BL00766B 24.49 1.000e-40 142- 
190 BL00766E 13.78 1.000e-40 
322-359 BL00766C 25.86 5.500e- 
39 208-256 BL00766D 17.05 
4.536e-26 283-313 BL00766A 
21.48 6.063e-24 102-132 


615 


BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3.298e-10 746-755 


616 


BL00319 


Amyloidogenic glycoprotein extracellular 
domain proteins. 


BL00319C 17.12 9.053e-09 419- 
453 


617 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


618 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21 .66 5.817e-16 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 11.93 5.500e-19 213- 



ID 

NO: 


NO. 


DESCRIPTION 


RESULTS* 






family 2 proteins. 


231 BL00972D 22.55 2.742e-16 
501-526 BL00972B 9.451.000e- 
1 1 297-307 BL00972C 16.48 
3.160e-ll 370-385 BL00972E 
20.72 7.5 17e- 10 526-548 


625 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.333e-39 6-45 


628 


BL00039 


DEAD-box subfamily ATP-dependent 
helicases proteins. 


BL00039D 21.67 7.750e-31 478- 
524 BL00039A 18.44 2.000e-25 
198-237 BL00039C 15.63 1.844e- 
15 327-351 BL00039B 19.19 
5.636e-14 242-268 


630 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD00306A 10.26 7.000e-12 232- 
246 


631 


PD00306 


PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 


PD00306A 10.26 7.000e-12 290- 
304 


633 


BL00785 


5'-nucleotidase proteins. 


BL00785C 9.45 3.625e-16 108- 
122 BL00785E 15.85 4.000e-16 
279-295 BL00785A 9.73 6.500e- 
14 29-40 BL00785B 10.65 
5.500e-13 72-86 BL00785D9.89 
4.000e-12 135-145 


636 


PR00832 


PAXILLIN SIGNATURE 


PR00832E 14.43 9.901e-14 85- 
108 


637 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 6.362e-13 221- 
240 


638 


PF00635 


MSP (Major sperm protein) domain 
proteins. 


PF00635B 15.84 4.900e-ll 463- 
502 




rivvuouv 


VERTEBRATE METALLOTHIONEIN 

V U/Xv X XvJJlvrV X X-J XVXJ-j X rliJiJV/ X X iiviiuni 

SIGNATURE 


PR00860B 7.04 1.900e-18 85-99 
PR00860C 9.61 1.474e-14 99-109 
PR00860A 5.46 1.720e- 14 63-76 


641 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 4.462e-15 271-284 
PD00066 13.92 4.462e-15 299-312 
PD00066 13.92 2.800e- 14 327-340 
PD00066 13.92 2.800e- 14 383-396 
PD00066 13.92 2.800e-14 41 1-424 
PD00066 13.92 7.000e-14 355-368 
PD00066 13.92 8.800e-14 439-452 
PD00066 13.92 8.800e- 14 495-508 
PD00066 13.92 1.500e-13 551-564 
PD00066 13.92 7.000e- 13 467-480 
PD00066 13.92 7.000e-13 523-536 
PD00066 13.92 9.500e-13 215-228 
PD00066 13.92 9.500e-13 243-256 
PD00066 13.92 9.500e- 13 579-592 
PD00066 13.92 8.615e- 10 607-620 
PD00066 13.92 1.600e-09 187-200 




BT OOQfil 


Rihn^omal nrotein S9Re nroteins 

Avi.Ly VJo V/i-l 1U1 pi vlvlll ux<Uw L/l vlv!llJ< 


BL00961B 1 1.24 7.429e-37 67- 
100 BL00961A 9.90 4.079e-26 
42-66 


UtJ 


BLG0585 


Rihosomal nrotein S5 nroteins 


BL00585A 28.43 1.391e-40 103- 
155 BL00585B 18.78 3.250e-30 
193-230 


647 


BL00678 


Trn-AsD (WD^ reneat nroteins nroteins 


BL00678 9.67 9.400e-10 181-192 


648 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876C 6.15 9.229e-09 1 12- 
126 


652 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 5.941e-27 29-68 


653 


BL00047 


Histone H4 proteins. 


BL00047A 13.53 1.000e-402-41 



SEO 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00047B6.51 1.429e-40 41-74 
BL00047C 12.18 1.310e-38 74- 
104 


654 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 3.483e-17 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8286e-10 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins. 


BL00125B 21.48 1.000e-40 89- 
135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40 213-268 BL00125A 14.83 
8.941e-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 492-505 
PD00066 13.92 9.308e-15.380-393 
PD00066 13.92 6.000e-13 352-365 
PD00066 13.92 7.000e-13 240-253 
PD00066 13.92 7.500e-13 268-281 
PD00066 13.92 7.500e-13 408-421 
PD00066 13.92 2.174e-ll 464-477 
PD00066 13.92 1.000e-10 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.189e-26 29-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e-13 
187-232 BL00795C 17.06 5.0 14e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e- 11 
198-243 BL00795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 
6.111e-ll 197-242 BL00795C 
17.06 6.444e-ll 194-239 
BL00795C 17.06 8.000e-ll 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e-10 199-244 
BL00795C 17.06 5.081e-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL00795C 17.06 
5.800e-09 175-220 BL00795C 
17.06 6.500e-09 182-227 
BL00795C 17.06 6.600e-09 201- 
246 BL00795C 17.06 6.600e-09 
202-247 BL00795C 17.06 6.600e- 
09 208-253 


662 


BL00469 


Nucleoside diphosphate kinases proteins. 


BL00469 22.22 1.000e-40 149-204 


663 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.41 le-1 1331- 
385 


664 


BL00601 


Tryptophan pentad repeat proteins (ERF 
family) proteins. 


BL00601A 20.29 5.500e-23 7-46 
BL00601B 20.92 3.631e-13 69-98 


665 


BL00082 


Estradiol ring-cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.615e-12 49-72 


666 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 


DM01 537B 21.63 4.073e-37 834- 



\3JEi\Jr 

ID 

NO: . 


ACCESSION 
NO. 


DESCRIPTION 1 


RESULTS* 






HELICASE. 


88 1 DM01537B 21 .63 9.750e-21 
1669-1716 DM01537A 15.14 
8.650e-18 698-718 DM01537A 
15.14 6.766e-12 1537-1557 


667 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 
HELICASE. 


DM01537B 21.63 7.923e-38 820- 
867 DM01537B 21.63 9.750e-21 
1655-1702 DM01537A 15.14 
8.650e- 18 684-704 DM01537A 
15.14 6.766e-12 1523-1543 


669 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.786e-24 849- 
880 BL00107B 13.31 6.727e-13 
916-932 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84- 9.73 5e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.571e-12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTEDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key 1 
motif proteins. 


BL00225B 18.06 7.517e-24 1805- 
1840 BL00225B 18.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e-14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-21 12 BL00225A 
13.82 5.829e-12 2043-2064 
BL00225A 13.82 3.127e-09 1759- 
1780 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-10 169- 
184 PR00320A 16.74 6.294e-10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL002431 31.77 1.143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 1.000e-29 612- 
635 PR00852E 8.14 3.769e-27 
348-371 PR00852D 11.38 8.875e- 
27 309-331 PR00852B 11.08 
2.800e-25 249-269 PR00852I 
17.26 3.500e-25 683-704 
PR00852F 1 1.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C 8.81 9.143e- 
23 284-303 


682 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 1.375e-35 15-63 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 1 1.93 7.500e-20 40-58 
BL00972D 22.55 3.903e-16 300- 
325 BL00972B 9.45 1.000e-13 
120-130 BL00972E 20.72 5.500e- 
11 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 
138 


688 


BL00388 


Proteasome A-type subunits proteins. 


BL00388A 23.14 1.000e-40 8-54 
BL00388B 31.38 3.864e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL00388C 18.79 8.147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM H REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


692 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 7.600e-10 488-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C 9.97 6.21 le- 
14 615-625 BL01013B 11.33 
3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 3.571e-13 164-178 
PD00289 9.97 8.650e-l 1 2147- 
2161 PD002899.97 2.552e-0923- 
37 


69S 


PR00161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.51 4.930e-09 282- 
302 


700 


PR00749 


LYSOZYME G SIGNATURE 


PR00749F 13.63 8.636e-13 139- 
156 PR00749H 8.22 3.681e-12 
173-194 PR00749B 16.54 1.419e- 
1 1 48-70 PR00749C 7.26 3.060e- 
11 72-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR007041 9.52 1.000e-29 476-505 
PR00704D 11.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1.237e-21 317-339 PR00704H 
13.38 8.138e-21 367-385 
PR00704A 14.68 2.125e-19 27-51 
PR00704C 11.88 1.257e-1796- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 
SIGNATURE 


PR00859C 7.06 2.776e-09 94-1 1 1 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 
416 BL00226B 23.86 3.250e-24 
203-251 BL00226C 13.23 8.269e- 
21 268-299 BL00226A 12.77 
8.200e-14 103-118 


707 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 2.440e-102-15 


708 


BL00361 


Ribosomal protein S10 proteins. 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-10 2-15 


710 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 8.412e-27 160- 
197 BL00514E 14.28 8.909e-16 
219-236 BL00514H 14.95 1.551e- 
15 317-342 BL00514G 15.98 
7.750e-15 284-314 BL00514D 
15.35 4.789e-10 201-214 


711 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 8.714e-12 49-90 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D 23.26 2.080e-14 
222-259 BL00400A 21.59 1.600e- 
10 27-59 


715 


BL01154 


RNA polymerases L / 13 to 16 Kd 


BL01 154B 24.55 5.500e-36 40-76 



NO: 






RESULTS* 






cufiimifQ n rnt** in 

jUUUUIUl LslUlCUld. 


BL01 154 A 18 70 3.000e-22 19-40 


716 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 9.786e-32 10-49 


71 7 
III 




TV/fitrifVinnHrtfil Mi^rov trji n^fpr nroteins 
iVxXlUwlxl/xxUi xdx GXidgjr uaiijibi jjivLwxxxa. 


BL00215A 15 82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 
3 16 BL00687D 26.00 5.333e-28 
151-198 BL00687B 17.54 3.647e- 
26 39-81 BL00687C 24 13 
6.087e-22 96-133 BL00687F9.55 
2.500e-l 1352-363 


797 


UxViUl jjH 


\rw TR ANSPRTPTASF RFVERSE II 
0RF2. 


DM01354N 13 17 1 000e-40 129- 
174 DM01354O 8.73 6.605e-15 
180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCRJM-BI. 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL0 1 024B 8.9 1 1 .000e-40 86-127 
BL01024C 7.80 1.000e-40 146- 
185 BL01024D 13.22 1.000e-40 
185-222 BL01024E 11.96 l.OOOe- 
40 222-266 BL01024F9.42 
1.000e-40 266-3 17 BL01024G 
11 09 1 000e-40 317-349 
BL01024H 13.88 1.000e-40 389- 
442 


736 


PF00913 


Trypanosome variant surface 


PF00913D 1 1.90 7.130e-10 24-51 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 


PR00700D 12.47 2.200e-09 82- 
101 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.600e-09 68-83 
PR00320A 16.74 7.366e-09 68-83 


1 7/11 
/HO 


ppnnR7i 
rlyAJVo 1 1 


NUCLEOTIDYLEXOTRANSFERASE 
CTDTl SIGNATURE 


PR0087IG 14 48 8 000e-09 178- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33-42 


749 


BL0O215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.618e-14 
20-45 BL002I5A 15.82 8.851e-ll 
123-148 BL00215B 10.44 9.526e- 
11 69-82 BL00215B 10 44 
7.300e-09 272-285 BL00215B 
10.44 8.500e-09 165-178 


7^1 


t>T ^nnfto 


profile. 


BL50002A 14 19 1 000e-14 370- 
389 BL50002B 15.18 2.200e-10 
408-422 


752 


BL00353 


HMG1/2 proteins. 


BL00353B 11.473.089e-12 390- 
440 






Domain in SPIa and the RYanodine 

LJVJ LLICLLIL ill lJJJL lu CU1VX LLlw XV X CU1V/UXXXV/ 

Receptor. 


PF00622B 21 00 4 2I4e-14 47-69 


754 


[ BL00211 


ABC transporters family proteins. 


BL00211A 12.23 8.941e-10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e-17 ' 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 



m 

NO: 


NO. 


DESCRIPTION 


RESULTS* 








4.971e-15 344-363 PR00926B 
16.07 9.526e-13 210-225 
PR00926A 10.41 1.514e-12 197- 
211 


756 


BL01187 


Calcium-binding EGF-like domain 
nrnfeins nattern nroteins 

L/ A V» Iw ALA O UUllvl MS yri wiviiiO. 


BL01 187A 9.98 2.125e-12 324- 
336 BL0 1 1 87A 9.98 4.789e-l 1 
377-389 BL01187B 12.04 3.057e- 
10 439-455 


757 


PF00651 


BTB (also known as BR-C/Ttk) domain 
oroteins. 


PF0065 1 1 5.00 4.429e- 10 43-56 


758 


PR00055 


fflV TAT DOMAIN SIGNATURE 


PR00055A 8.13 8.855e-09 144- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 5.304e-ll 110-123 


760 


PR00448 


NSF ATTACHMENT PROTEIN 
SIGNATURE 0 


PR00448D 12.42 3.455e-27 162- 
186 PR00448A 10.74 1.273e-22 
37-57 PR00448B 16.01 9.379e-21 
100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-l 1 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 
PR00625B 13.48 9.000e-1657-78 


768 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 8.500e-28 112- 
149 BL00762B 16.14 3.793e-12 
64-78 BL00762A23.43 6.625e-12 
6-43 BL00762C 15.58 4.176e-09 
459-472 BL00762D 11.15 9.667e- 
09 210-220 


769 


PR00709 


AVIDIN SIGNATURE 


PR00709A4.60 1.934e-09 1-20 


770 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.720e-10 262- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 
09 96-1 1 1 PR00320B 12.19 
5.500e-09 262-277 PR00320A 
16.74 6.268e-09 55-70 


771 

ill 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 1 1.36 8.714e-12 87- 
101 PR00019A 1 1.19 1.000e-10 
90-104 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 
159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMATN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1.818e-18 518-532 DM00547C 
17.30 3.531e-17 546-568 
DM00547A 12.38 1.273e-ll 497- 
509 DM00547D 11.60 9.200e- 11 
622-636 


776 


PR00779 

X Iww 117 


INOSITOL 1 4 5-TRISPHOSPHATE- i 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 769- 
792 


111 

III 


PR00779 

X 1VW 117 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 




PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 



UJLv 

NO: 


NO 

XN SjTm 


ii> j^kj^AVir x 1v>1n 




779 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 2.543e-09 6-45 


781 


PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 3.118e-ll 654- 
672 PR00205B 1 1.39 8.588e-l 1 
210-248 PR002Q5R 1 1 19 8 S77e- 

10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.69 2.167e-19 193- 
227 BL00625A 16.21 5.500e-17 
199-228 BL00625B 17.69 1.885e- 
16 140-174 BL00625B 17.69 
2.770e-16 245-279 BL00625A 
1fi21 Q 1 15e-1fi251-2R0 

BL00625A 16.21 6.507e-14 146- 
175 


785 


PF00084 


Sushi domain proteins (SCR repeat 

LJi VJlWjXld. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9 45 6 400e-09 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 

nrotpin*; 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9 45 6 400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C 7.63 6.738e-09 203- 
230 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14.65 8.568e-10 75-90 


780 

toy 


pt? nn my? 


ORNITHINE 

CARBAMOYLTRANSFERASE 
W.NATIJRF 


prooi o?r 14 R7 ^ 4i r<>-oq q<si- 
977 


790 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030B 7.03 5.500e-ll 199- 
209 


791 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 393- 
437 BL00415N 4.29 2.1 17e-09 

lrtl-147 RT (1041 STsJ 4 7Q 1 £78p- 

09 97-141 BL00415N4.29 
5 fifi4e-09 187-431 


795 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.091e-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF00731C 23.16 7.333e-35 337- 

180 PF00711 R 1Q 47 7 47Q»»-78 

299-336 PF00731A 19.326.333e- 
24 268-297 


804 


BL00170 


Cyclophilin-type peptidyl-prolyl cis-trans 
isomerase signatur. 


BL00170B 20.97 8.071e-09 297- 
337 


ros 


RT 00fi78 


i rp~/\op ^ w u j i op cat pr u Lcixib pi uioixio. 


RT 00678 Q fi7 1 400p-10 178-189 

BL00678 9.67 5.800e-10 418-429 
BL00678 9 67 8 800e-l 0 295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 

OIVJ X>/VL/ XVI_>. 


PD01719A 12.89 7.571e-14290- 
118 

JIO 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
STGNATURP 


PR00320B 12.19 9.100e-09 451- 
466 


809 


BL00107 


Protein kinases ATP-binding region 

tvotpitiQ 


BL00107A 18.39 4.462e-12 564- 
595 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14 65 8 568e-l 0 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINOFR MFTAL-BINDTNGNTI 


PD01066 19.43 2.047e-31 16-55 


815 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


51/ 




AyrVTlQ TM T-TC A \/V P1J A TXT 

SIGNATURE 


PUAHIO^ri 1 A 1 ^Ao 3£ io< 
I^JLvUUxjOxv j.lD*fe-JO 

154 PR00193E 19 47 3 919e-18 
179-208 


818 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 


PR00830A 8.41 9.571e-ll 115- 



SEQ 
BO 
NO: 


ACCESSION 
. NO. 


DESCRIPTION 


RESULTS* 






PROTEASE (S16) SIGNATURE 


135 


819 


BL00126 


3'5-cyclic nucleotide phosphodiesterases 
proteins. 


BL00126C 22.07 7.857e-24 528- 
569 BL00126E 35.22 3.714e-15 
669-724 BL00126D 25.50 1.173e- 
14 584-623 BL00126B 15.20 
1.000e-12 502-514 BL00126A 
27.56 3.361e-09 461-498 


820 


PR00511 


TEKTIN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 
195 PR00511A 13.59 7.723e-ll 
155-172 


821 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 2.800e-15 13-36 


822 


PF00780 


Domain found inNDCl-like kinases, 
mouse citron and yeast ROM. 


PF007801 14.69 4.825e-09 23 1- 
261 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5.235e-l 1 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 305- 
318 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 


831 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.625e-21 143- 
174 BL00107B 13.31 4.214e-10 
213-229 


832 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.787e-ll 32-57 


833 


PR00497 


NEUTROPHIL CYTOSOL FACTOR 
P40 SIGNATURE 


PR00497A 6.92 4.375e-09 41-59 


834 


BL00229 


Tau and MAP proteins tubulin-binding 
domain proteins. 


BL00229A 23.57 9.565e-10 99- 
138 


835 


BL00421 


Transmembrane 4 family proteins. 


BL00421E 20.97 2.216e-09 1053- 
1083 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.93 le-09 405- 
445 


837 


PR00020 


MAM DOMAIN SIGNATURE 


PR00020A 18.17 l.OOOe- 17 34-53 
PR00020B 15.52 5.846e- 16 68-85 
PR00020D 12.702.543e-15 147- 
162 PR00020C 13.66 3.483e-13 
95-107 PR00020E 8.64 6.586e-13 
165-179 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e-13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e-12 44-60 
PF00023B 14.20 7.923e-ll 73-83 
PF00023B 14.20 9.000e-10 139- 
149 PF00023B 14.20 5.500e-09 
40-50 


842 


BL01194 


Ribosomal protein L15e proteins. 


BL01194B 13.66 1.000e-40 37-85 
BL01194C 12.35 9.250e-40 103- 
138 BL01194A 18.70 7.632e-38 



SEQ 
ED 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodium :neurotransmitter symporter 
family proteins. 


BL00610A 17.73 1.000e-40 40-90 
BL00610B 23.65 1.000e-40 104- 
154 BL00610C 12.94 1.000e-40 
206-258 BL00610E 20.34 l.OOOe- 
40 355-398 BL00610F 29.02 
1.000e-40 454-509 BL00610D 
20.97 6.063e-35 272-325 
BL00610G 12.89 8.588e-13 514- 
537 


845 


BL00143 


Insulinase family, zinc-binding region 
proteins. 


BL00143A 20.91 4.300e-20 94- 
121 BL00143C 14.16 5.500e-13 
245-258 BL00143B 14.41 9.053e- 
10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


i 848 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 129- 
167 BL00824D14.04 6.192e-39 
167-202 BL00824B 9.21 2.080e- 
21 96-116 BL00824E 12.49 
3.333e-19 210-226 BL00824A 
13.78 8.650e-14 19-34 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


850 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.316e-24 10-49 


852 


BL01272 


Glucokinase regulatory protein family 
proteins. 


BL01272B 19.61 6.870e-30 136- 
171 BL01272C 11.68 3.314e-25 
249-274 BL01272A 6.49 123 le- 
18 99-117 


853 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SIC DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-ll 140-154 


858 


PR00450 

* 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3250e-25 68-90 
PR00450B 11.76 8.125e-2322-42 
PR00450D 16.58 8.920e-22 92- 
112 PR00450E 12.14 I.581e-19 
114-133 PR00450G 15.33 5.500e- 
19 166-187 PR00450F 12.30 
4.375e-15 140-156 PR00450A 
13.58 1.857e-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-1 17 


866 


BL00477 


Alpha-2-macroglobulin family thiolester 
region proteins. 


BL00477L 23.5 1 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1.621e-20408- 
429 BL01078A 10.16 2.000e-13 
366-379 BL01078D 5.99 3.455e- 
11 566-576 BL01078C 10.52 
3.793e-ll 501-513 


868 


BL01177 


Anaphylatoxin domain proteins. 


BL0 1 177E 20.64 5.800e-24 462- 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 415- 



SEQ 
ED 
NO: 


ACCESSION 
NO. 




JKJCiOUiLrJI O 








442 BL01177C 17.39 5.333e-19 

1&Q 1RR RT HI 177R n /II 7 S/lOa 
JO7-JO0 X>JLUH//X> 13.01 /.54ue- 

16 122-138 BL01177D 17.50 
1.900e-15 394-412 


871 


BL5O007 


Phosphatidylinositol-specilic 
phospholipase X-box domain proteins 
prof. 


BL50007A 19.61 1.000e-40 322- 
368 BL50007D 19.54 1.000e-40 
5 89-63 1 BL50007B 20.90 6.700e- 

16. WI-AOI TIT ^Afin7I7 7^ 61 

9.053e-33 748-785 BL50007C 


872 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
iamiiy z proteins. 


BL00972D 22.55 3.250e-17 90- 

1 1 s 
1 1 j 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 .65 4.250e-09 370- 


877 


BLUU741 


— ; : — — — ; — : 

Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


T*T flfi7/l1 PI 1 A 77 5 ^fiftp 1 ^ 1 1A1 

1366 


OHO 

878 


DMU0215 


r>t> CW TTvTC DTPU pt> OTP FM 1 




881 


PD02807 


APOLIPOPROTEIN E PRECURSOR 

A nr\ -c rjT VP HPP OTT-7 TM DT AO 


PD02807E 10.90 4,702e-09 358- 


882 


PDUluoo 


rKU 1 .tt UN Z.1JN U r 11N OliK Z*1JN 
FINGER METAL-BINDING NIL 


onm fi££ i o 7 i rra 17 r»a7 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 
HYDROXYLASE SIGNATURE 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 
134-154 PR00372E 12.62 2.125e- 
23 360-380 PR00372C 7.90 
3. 025e-22 289-309 PR00372F 

PR00372D 10.22 1.000e-19 329- 
348 


887 


T"»T Art 1 ! f\ 1 

BL00301 


GTP-binding elongation factors proteins. 


BLaX/JUId zU.Uy z.oUUe-z4 lUi- 

135 BL00301A 12.41 4.316e-13 

7 1 11 


888 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 1.667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 

TTTXT/^'CD IViftiTAT TJ TXTrMXTfl XTT T 

r JLNUbK Mil 1 AI^-JoJLINUlINU NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 113- 
123 


892 


BL01022 


PTR2 family proton/oligopeptide 
symporters proteins. 


BL01022B 22.19 6.016e-l4 72- 
118 BL01022E23.51 1.173e-12 

/I77 <f\Q T4T A1 A77 A 1 1 ^fl 0 13^o 

12 42-61 BL01022D9.42 3.455e- 

I 1 100.717 

I I lyy-ziz 


893 


PD02407 


3-BISPHOSPHOGLYCERATE- 

rMTYCDCMTVCMT DtIf"\CDUrf*M"lT VfRP 

lNIJJarr>WJL>Ers 1 rnUorrlUuLiv^liK. 


PD02407K 12.59 6.529e-10 360- 
mi 

JO J 


894 


PD02407 


3 -BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPS1N-LDCE GPCR 
SUPERFAMILY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57 1.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.120e-12 243-267 PR00237D 

C OA A 1 <Ho 11 10/1 7 1 A 

o.y4 4.iDue-i i iy4-zio 
PR00237A 11.484.375e-ll 83- 
108 


RO£ 


tit nnT?o 


uiycosyi nyoroioses iamny j i proicinb. 


678 BL00129A 26.21 1.720e-25 
384-430 BL00129E 22.60 4.857e- 



ID 
NO: 


NO. 












23 698-734 BL00129C 15.12 
1.750e-22 596-624 BL00129B 

lO 1 0 ^ RQ1 p- 1 R 4.05^99 

17.47 J. 07 X C- X O 

RT flrt19QF96 19 7 S4Se-1 S R14- 
852 


COT 




Pnrnmn /4nmQin nmt(>tnc 

v^nromo Qoiriain pr oicuio. 


RT 00S98 14 4^ 1 220e-n 9-11 I 


898 


BL00518 


Zinc finger, C3HC4 type (RING ringer), 
proteins. 


BL00518 12.23 6.000e-09 396-405 


899 


PD01101 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PD01101B 21.53 1.000e-40274- 
327 PD01101D 24.45 1.000e-40 
457-512 PD01 101A 18.25 6.268e- 

^.7 OJ"l I / rL/ullvlv 

1.237e-16 366-386 PD01101E 
6.73 7.750e-12 566-576 


AAA 

9UU 


rKUUoUU 


DPfYFEnvT DlinCPTIATA<!P PP9A ^Ifn 

REGULATORY SUBUNIT 


PPOfl^flOA 11 A1 S Q7Qf>-flQ 5 1 -S9 




rUKJ 1 UOO 


FINGER METAL-BINDING NU. 


PD01066 19 45 8 116e-51 24-63 


903 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 1.509e-1 1 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM00215 19.43 9.824e- 
11 551-584 DM00215 19.43 
2.929e- 10 548-581 DM00215 
19.43 4.054e- 10 550-583 
mvyfnfY}i5 10 ai ^ 55Qp.in ^9- 

XJlVlUUZlJ ly.'rJ J.JJ7C-1U JJZ" 

585 DM00215 19.43 7.1 07e- 10 

J t r+"J / / 


907 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12 3 14- 


908 


BL00107 


Protein kinases ATP-binding region 
proieins. 


BL00107A 18.39 5.950e-17 1125- 

X X JO 


909 


BL00107 


Protein kinases ATP-binding region 

pruiciiib. 


BL00107A 18.39 5.950e-17 1118- 
1 149 

X lt7 


910 


BL00107 


Protein kinases ATP-binding region 
pjoieins. 


BL00107A 18.39 8.560e-13 150- 

1 R1 
X ox 


911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 

1 R1 
X ox 




JrrUUoJO 


jd x aouiain pro te ins. 


PFOORSfiA 96 14 4 SS5e-1 1 945- 
280 


913 


PF00628 


PHD-finger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 435- 
459 PR00962G 15.71 4.086e-26 
593-618 PR00962Bll.98 9.122e- 
26296-319 PR00962A 13.28 
6.143e-22 15-34 PR00962C8.00 
4.000e-21 348-369 PR00962F 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- 

692-712 PR00962E8.812.915e- 
18 515-534 


915 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27365- 
389 PR00962G 15.71 4.086e-26 
523-548 PR00962A 13.28 6.143e- 
22 1 5-34 PR00962C 8 00 4 OOOe- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 



SEQ 

ro 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








13.32 2.636e-20 553-573 
PR009621 1 1.68 9.786e-20 622- 
642 PR00962E8.81 2.915e-18 
445-464 


916 


BL00134 


Serine proteases, trypsin family, histidine 
proteins. 


BL00134A 11.96 5.886e-1490- 
107 


917 


BL00478 


LIM domain proteins. 


BL00478B 14.79 8.393e-13 211- 
226 BL00478B 14.79 6.7 12e- 10 
271-286 


918 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM00031B 15.41 8.063e-0979- 
113 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
33 1 BL00072E 24. 1 2 8.200e-24 
368-41 1 BL00072C 25.30 7.873e- 
20 226-267 BL00072B 9.48 
6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- 
256 BL00237A 27.68 6.657e-13 
90-130 BL00237D 11.23 9.571e- 
13 290-307 


928 


BL01033 


Globins orofile. 


BL01033A 16.94 7.923e-18 25-47 
BL01033B 13.81 1.000e-l5 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 
253 


932 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL00415N 429 2.1 17e-09 
63-107 BL00415N 4.29 3.628e-09 
57-101 BL00415N 4.29 5.664e-09 
347-391 


933 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1 .000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 223-249 PD02448F 14.22 
9.654e-25 267-291 PD02448D 
11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16293- 
306 


934 


DM00191 


w SPAC8A4.04C RESISTANCE 
SPAC8A4.05C DAUNORUBICIN. 


DM00191D 13.94 9.083e-10 136- 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 4.696e-10 67- 
111 


936 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C 9.29 1.000e-21 
268-288 PR00762E 12.07 3.250e- 
20 520-537 PR00762D 11.29 
1.000e-19 470-491 PR00762F 
15.12 1.429e-19 538-558 
PR00762B 12.12 1.818e-18214- 
234 PR00762G 14.13 3.455e-17 
577-592 


938 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM01 11 IE 1728 1.568e-10248- 



ID 
NO: 


A (TORSION 
NO. 




RESULTS* 






TRANSFORMING 61K PDF1. 


297 DM01111E 17.28 5.168e-10 
659-708 DM01 11 ID 16 76 
5.263e-09 279-325 DM01 11 1M 
10.67 8.674e-09 91 1-935 


Q40 


RT 00107 


Prntein Ifina^ps A TP-hindinp retnon 

X IV/lwXAA OJllUOtrO AH l/XlXtXIXlg IWglUU 

proteins. 


BL00107B 13 31 1 000e-14293- 
309 BL00107A 18.39 6.760e-13 
229-260 


1 942 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.832e-ll 543- 
597 


943 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 3.500e-35 8-47 


945 


DL/UU707 


flatVirin adantnr rnmnle've^ small chain 

proteins. 


BL00989B 26 51 1 000e-40 66- 
117 BL00989A 11.66 1.000e-13 
5-19 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 
SIGNATURE 


PR00178D 13.52 9.571e-09 450- 
469 


947 


BL00178 


Ammoacvl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7.11 4.857e-09 713- 
724 


948 


PF00628 


PHD-fineer 


PF00628 15.84 8.412e-14 201-216 


951 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 2.050e-10 180- 
230 






MTTOCHONDR I AI CARRIER 
PROTEIN SIGNATURE 


PR00926F 17 75 4 300e-ll 26-49 

X IVW/AiVFl X # ■ I Ti JUV/v X X *»U™T^ 

PR00926F 17 75 6 348e-09 134- 
157 


955 


PF00109 


Beta-ketoacyl synthase. 


PF00109 13.08 2.846e-12 342-357 


957 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 11 33 1 514e-17 86- 

X XV*/V/W.7XJ X X • J ~/ X « >J A ~ w X » Uw 

105 PR00069C 16.03 8.816e-14 
155-173 


958 


PF00583 


Acetyltransferase (GNAT) family. 


PF00583A 12.53 5.500e-10 631- 
642 


961 


PR00328 


GTP-BINDING SARI PROTEIN 
SIGNATURE 


PR00328A 10.62 8.740e-10 7-31 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 
domain oroteins f A+T-hook i 


BL00354A 3.83 9.438e-10 1489- 
1499 


963 


BL00354 


HMG-I and HMG-Y DNA-bindine 

A JLL.YJLKJ X tUlU XXXrXVJ X VlltUUXg 

domain proteins (A+T-hook). 


BL00354A 3 83 9 438e-10 1489- 
1499 


964 


BL00027 


'Homeobox' domain nroteins 

llVlllVVVVA UV/XIACIXIX UlUwHWt 


BL00027 26 43 7 188e-27 53-96 


965 


PF00992 


Troponin. 


PF00992A 16.67 2.421e-09 581- 
616 


966 


PR00515 


5-HYDROXYTRYPTAMINE IF 
RECEPTOR SIGNATURE 


PR00515D 7.91 5.741e-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 
194 


970 


BL00504 


Knmaratp reHnrta<if* / Qiirrinate 

X UXxxCUCIlV 1 vUUvlHJV / aUvvUlalv 

dehydrogenase FAD-binding site 
nroteins 


BL00504C 18 68 2 227e-24 34-59 
BL00504D 10.43 7.261e-21 75-93 


973 


PF00580 


UvrD/REPhelicase. 


PF00580A 13.37 4.720e-09 249- 
271 


974 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456F5.86 l.OOOe- 10 242-254 


975 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 




Nnclpar hnrmnTiPQ rpppntnr<j DNA« 

binding region proteins. 


RL00031A 19 55 7 158e-33 60-93 
BL0003 IB 22.25 5.500e-28 94- 
126 


977 


PD00066 1 


PROTEIN ZINC-FINGER METAL- 

*■ JL^^^ * m ^ *— * JL. X ^ A. JLA. ^ Ul\ Jt T JLJL_/ JL Jl kl / 

BINDI. 


PD00066 13.92 8.200e-16 196-209 
PD00066 13.92 8.200e-16 336-349 
°PD00066 13.92 2.385e-15 476-489 



SEQ 
DD 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








PD00066 13.92 9.308e-l 5 252-265 
PD00066 13.92 2.800e-14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e-14 280-293 
PD00066 13.92 4.000e-13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Fonnate-tetrahydrofolate ligase proteins. 


BL00721B 13.21 1.000e-40 346- 
401 BL00721D 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL007211 18.79 
2.500e-40 814-860 BL00721H 
21.20 8.239e-39 763-814 
BL00721A 15.31 9.719e-32 287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL00721F 15.96 8.232e- 
27 660-702 BL00721G7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-16 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL008691 12.92 3.274e-12 242- 
270 BL00869D 14.02 5.282&-10 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PRO 01 96 


A \T\rCVT\T I? A A ATT "V OTfTM A TT TO T? 

AInNxiXUN r AMJLLY bluN A 1 URb 


rKOOlyor 1 3.89 2. 125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p- value; position of signature in amino acid 
sequence 



TABLE 4 



SEQ ID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


ig 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp 1 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aajtrans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


E1-E2 ATPase 


E1-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


1.2e-87 


278.6 


17 


ig 


Immunoglobulin domain 


7.6e-12 


43.2 


18 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


20 


Alpha_L_fucos 


Alpha-L-fucosidase 


12e-217 


736.5 



SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303.1 


23 


pkinase 


Eukary otic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-l4 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


L5e-l00 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 | 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


l.2e-07 


38.8 


33 


rnn 


RNA recognition motif. 


l.le-17 


72.2 


34 


ran 


RNA recognition motif. 


l.le-17 


72.2 


36 


7troJ 


7 transmembrane receptor (Aodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


l.4e-36 


133.9 


40 


alk__phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc finger, C2H2 type 


8.6e-l03 


354.9 


45 


sugar_tr 


Sugar (and other) transporter 


3.le-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


l.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


l.2e-l76 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-l0 


37.7 


53 


Cadherin_C_ter 
m 


Cadherin cytoplasmic region 


L9e-94 


327.2 


54 


S_100 


S-100/ICaBP type calcium binding 
domain 


5.2e-l8 


73.3 


58 


inositol P 


Inositol monophosphatase family 


5e-l3 


49.8 


59 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


KunitzJBPTT 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ_SAS 


MOZ/SAS family 


5.9e-l33 


455.1 


64 


MOZ SAS 


MOZ/SAS family 


l.7e-l23 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlpjike 


Haml family 


3.7e-49 


176*7 


68 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc finger, C2H2 type 


l.5e-H2 


387.3 


71 


Peptidase_M41 


Peptidase family M41 


l.2e-H0 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


KJetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e«49 


176.3 | 


84 


AAA 


ATPases associated with various 
cellular act 


l.3e-77 


271.3 


85 


homeobox 


Homeobox domain 


l.4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6.7e-68 


210.2 


91 


mito carr 


Mitochondrial carrier proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


ig 


Immunoglobulin domain 


4.le-20 


69.8 


99 


CNH 


CNH domain 


3.4e-l20 


412.7 


100 


homeobox 


Homeobox domain 


7.4e-32 


119.3 


101 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-47 


170.8 


102 


zf-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynamin 


Dynamin family 


l.4e-l50 


513.6 


104 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin c 


Lectin C-type domain * 


4.2e-15 


63.6 


108 


metalthio 


Metallothionein 


2e-25 


97.9 



aEQ UP 
NO 


JripAlYl INAJVOlf 


v.flv!Ur JL lUn 


p— value 


it IT rbJXil 1 

SCORE 


112 


HSP20 


Hsp20/alpha crystallin family 


2.6e-20 


77.7 


115 


EF TS 


Elongation factor TS 


3.8e-63 


221.1 


116 


sugartr 


Sugar (and other) transporter 


4e-63 


223.1 


118 

1 lO 




Oatalase 


o 


1158.9 


1 10 




Ilhiouirin carboxvl-terminal 

V«J V 1VJ Ul LliJ vUi W VAT A Vwl 1UUUI1 

hydrolase, famil 


le-10 


24.4 


122 


metalthio 


Metallothionein 


2.8e-25 


97.4 


125 


adh short 


short chain dehydrogenase 


1.6e-45 


164.6 


126 


KRAB 


KRAB box 


7.9e-25 


95.9 


127 


G-alpha 


G-protein alpha subunit 


le-249 


843.0 




mito carr 


Mitochondrial carrier Droteins 

ATAAVVS WAAwAA UA A LA J. V%*AA A WA UA VvVAIIW 


2e-65 


227.2 


131 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


4.9e-53 


189.6 


132 


GYF 


GYF domain 


4.9e-28 


106.6 




GYF 


frYF domain 


4.9e-28 


106.6 




linrtpalin 

llLFU^/dlJJLl 


Linocalin / cvtosolic fattv-acid 
binding pr 


2.1e-33 


119.1 


135 


pkinase 


Eukaryotic protein kinase domain 


3.3e-86 


299.8 


136 i 


auk 


Ank reneat 


2.2e-29 


111.1 


137 


EL8 


Small cytokines 
fintecrine/chemokine\ inter 


3.1e-18 


65.2 




nvridoYal Hed 


Pvridoxal-deoendent decarboxylase 
conse 


0.00011 


19.0 


140 


cadherin 

wHUllvl ill 


Cadherin domain 


1.3e-88 


307.8 


142 


efhand 


EF hand 

J^A 11UUU 


5.7e-33 


123.0 


143 


Acvltransferase 


Acvltransferase 


2e-29 


111.2 


146 


cytochrome^ 


Cytochrome c 


1.7e-33 


124.7 


147 


^iiv moav 


FnkarvfYtie nrotein kinase domain 

UUXMU JrUllv ui vlwlll Ml LWJV Uvlllll III 


2.3e-86 


300.3 


14R 


PD7 


PD7 domain (Also known as DHR or 
GLGF). 


1.7e-09 


45.0 


149 


akto_ket_red 


Aldo/keto reductase family 


7.4e-189 


640.8 


150 


homeobox 


Homeobox domain 


3.2e-08 


38.7 


151 


PsendoTJ svnth 
1 


tRNA nseudouridine svnthase 


4.7e-57 


203.0 




afiti vHrnl a^p 


alnha/beta hvdrolase fold 

alUlACU Uv lA AAJr Ul VlUuv IvlU 


1.7e-31 


118.0 




PDZ 


PDZ domain ( Also known as DHR or 
GLGF). 


Lle-09 


45.6 


156 


PHD 


PHD-fineer 


7.6e-15 


62.8 


157 


fii3 


Fibronectin type HI domain 


0.015 


21.9 


158 


homeobox 


Homeobox domain 


2.7e-27 


104.1 


160 


PWI 


PWI domain 


3.9e-24 


93.6 


162 


DnaJ 


DnaJ domain 


2e-06 


34.8 


164 


Cbl N 


CBL proto-oncogene N-tenninal 
domain 


8e-117 


401.5 


166 


metalthio 


Metallothionein 


3.1e-26 


100.6 


167 


LRR 


Leucine Rich Reneat 

JUVUVU4V IxlWU A. VvU V 


0.00069 


26.3 


169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


170 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


5.3e-180 


611.4 


171 

111 


fibrinogen CI 


Fibrinogen beta and 2amma chains 

A ll/l UtVgVii W VC* UUU p*** I'll'** VllUUlUj 

C-term 


le-149 


510.8 


173 


homeobox 


Homeobox domain 


1.5e-29 


111.6 


174 


FYVE 


FYVE zinc finger 


7.4e-28 


103.8 | 


175 


GRIP 


GRIP domain 


3.9e-08 


40.5 


182 


nkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


CAPGLY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


TBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2.2e-50 


180.8 



SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


FFAM 
SCORE 


188 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


4e-13 


57.0 


189 


Kelch 


Kelch motif 


5.2e-106 


365.6 


190 


Tropomyosin 


Tropomyosins 


3.8e-171 


535.4 


192 


Rieske 


Rieske [2Fe-2S] domain 


0.0016 


18.5 


199 




Immunoglobulin domain 


5.9e-19 


66.1 


202 


EGF 


EGF-lik domain 


3.4e-54 


193.5 


203 • 


trefoil 


Trefoil (P-type) domain 


le-24 


95.5 


204 


TBC 


TBC domain 


8.5e-38 


139.0 


205 


efhand 


EFhand 


0.0096 


22.6 


206 


ISK_Channel 


Slow voltage-gated potassium 
channel 


0.0031 


8.1 


207 


trefoil 


Trefoil (P-type) domain 


2.9e-48 


173.7 


209 


Ribosomal S13 


Ribosomal protein S13/S18 


1.2e-78 


274.7 


210 


hemopexin 


Hemopexin 


1.3e-62 


221.5 


213 


TBC * 


TBC domain 


2.5e-48 


174.0 


215 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


216 


Ribosomal_L24 


KOW motif 


8.2e-23 


89.2 


222 


fh3 


Fibronectin type III domain 


7.3e-141 


481.4 


223 


cofilin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


9.3e-47 


168.8 


224 


efhand 


EFhand 


6.1e-06 


33.2 


225 


Pterin_4a 


Pterin 4 alpha carbinolamine 
dehydratase 


9.3e-42 


152.1 


228 


ABC tran 


ABC transporter 


4.1e-110 


379.2 


234 


El DerP2 DerF 
2 


El family 


3.7e-90 


312.9 


235 


El DerP2 DerF 
2 " 


El family 


1.6e-48 


174.6 


237 


PMP22_Claudin 


PMP-22/EMP/MP20/Claudin family 


1.7e-25 


98.1 


238 


Opiods_neurope 
p 


Vertebrate endogenous opioids 
neurope 


1.8e-159 


543.2 


239 


eIF-5a 


Eukaryotic initiation factor 5A 
hypusine 


5.9e-104 


358.8 


240 


Amino oxidase 


Flavin containing amine oxidase 


2.5e-ll 


37.8 


243 


zf-C2H2 


Zinc finger, C2H2 type 


2.1e-99 


343.6 


244 


Band_7 


SPFH domain / Band 7 family 


2.3e-53 


190.7 


245 


ank 


Ank repeat 


1.6e-88 


307.5 


246 


zf-C2H2 


Zinc finger, C2H2 type 


6.7e-49 


175.9 


247 


actin 


Actin 


2.3e-42 


140.3 


248 


ER_lumen_recep 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


250 


PMP22_Claudin 


PMP-22/EMP/MP20/Claudin family 


2.2e-38 


140.9 


252 


Collagen 


Collagen triple helix repeat (20 
copies) 


1.4e-13 


58.6 


255 


C2 


C2 domain 


0.052 


7.8 


257 


CAP GLY 


CAP-Gly domain 


1.4e-20 


81.8 


260 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


261 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


262 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


263 


cofilinADF 


Cofilin/tropomyosin-type actin- 
binding pr 


7.8e-21 


82.6 


264 


Ribosomal LI 4 


Ribosomal protein L14p/L23e 


9.2e-10 


40.6 


265 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


266 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


267 


ABC tran 


ABC transporter 


9.5e-39 


142.2 


269 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


6.2e-62 


219.2 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


1 4.3e-87 


302.8 



NO: 


1>B?A TWT WAM1? 
x JT AlVl IN AJYLH» 




|J— VotUv 


PFAM 
SCORE 


273 


TTTO 


RNA recognition motif. 


0.074 


14.6 


275 


linocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


2.5e-41 


146.4 


276 


ras 


Ras family 


l.le-67 


238.3 


277 


UCH 


Ubiquitin carboxyl-terminal 
hydrolase, famil 


1.2e-147 


503.9 


278 


START 


START domain 


3.2e-09 


44.1 


279 


WD40 


WD domain, G-beta repeat 


1.8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


Antijroliferat 


BTG1 family 


1.2e-101 


351.0 


289 


KRAB 


KRAB box 


7.1e-21 


82.8 


293 


7tm_3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pyridox oxidase 


Pyridoxamine 5-phosphate oxidase 


I.3e-76 


268.0 


297 


i nil 


RNA recognition motif. 


5.4e-45 


162.9 


298 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


299 


Ubie methyltran 


ubiE/COQ5 methyltransferase family 


0.0024 


-118.1 


301 


Cyt reductase 


FAD/NAD-binding Cytochrome 
reductase 


7.7e-61 


215.5 


302 


G-patch 


G-patch domain 


3.1e-14 


60.7 


307 


7tm 1 


7 transmembrane receptor (rhodopsin 
family) 


7.7e-43 


138.2 


308 


PH 


PH domain 


0.0015 


17.8 


310 


7tm 1 


7 transmembrane receptor (rhodopsin 
family). 


1.4e-84 


270.8 


311 


Rhodanese 


Rhodanese-like domain 


3.3e-64 


226.7 


312 


tubulin 


Tubulin/FtsZ family 


4.9e-286 


963.6 


314 


SURF4 


SURF4 family 


1.2e-199 


676.6 


325 


IMS 


impB/mucB/samB family 


2e-58 


207.5 


327 


cadherin 


Cadherin domain 


4.3e-91 


316.0 


329 


NAC 


NAC domain 


2.1e-28 


107.8 


330 


IP trans 


Phosphatidylinositol transfer protein 


6.5e-98 


338.7 


332 


TFIIS 


Transcription factor S-II (TFIIS) 


8.8e-05 


29.3 


337 


zf-C2H2 


Zinc finger, C2H2 type 


3.6e-61 


216.6 


340 


AIRS 


AIR synthase related protein 


4e-32 


1202 


343 


annexin 


Annexin 


4.6e-80 


279.4 


346 


Stathmin 


Stathmin family 


1.8e-90 


314.0 


347 


Ribosomal LI 6 


Ribosomal protein L16 


4.6e-09 


34.9 


348 


lactamase B 


Metallo-beta-lactamase superfamily 


0.012 


-6.0 


351 


efhand 


EFhand 


2.5e-14 


61.0 


353 


lectinc 


Lectin C-type domain 


1.3e-05 


32.1 


354 


WD40 


WD domain, G-beta repeat 


2.2e-18 


74.5 


360 


linocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


6.3e-10 


38.3 


362 


Acetyltransf 


Acetyltransferase (GNAT) family 


0.0019 


24.9 i 


365 


tRNA-svnt 1 


tRNA synthetases class I (I, L, M and 
V) 


4.6e-185 


628.2 


366 


Suifatase 


Suifatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-U 


50.5 


369 


pkinase 


Eukaryotic protein kinase domain 


2.4e-l0 


41.3 


370 


ACBP 


Acyl CoA binding protein 


4.4e-56 


199.7 


371 


pkinase 


Eukaryotic protein kinase domain 


1.6e-94 


327.5 


373 


EGF 


EGF-like domain 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-61. 


215.6 


380 


Glyc transf_8 


Glycosyl transferase family 8 ! 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 


383 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 



NO: 


TP!? AM NAMF 


mESCR 1 IPT 1 ON 


n -value 


PFAM 
SCORE 


384 


RasGEF 


RasGEF domain 


8.1e-43 


155.7 


385 


TBC 


TBC domain 


0.017 


-66.6 


389 


Glycos__transf_2 


Glycosyl transferases 


1.3e-15 


65.3 


390 


Na_CaJ2x 


Sodium/calcium exchanger protein 


3.9e-105 


362.7 


391 


fo3 


Fibronectin type III domain 


4.1e-102 


352.6 


392 


fii3 


Fibronectin type III domain 


3.4e-45 


163.6 


393 


fia3 


Fibronectin type III domain 


3.4e-45 


163.6 


394 


ldl_recept b 


Low-density lipoprotein receptor 
repeat 


7.1e-49 


175.8 


395 


Ribosomal_L30 


Ribosomal protein L30p/L7e 


0.0023 


16.0 


396 


OxysterolJBP 


Oxysterol-binding protein 


1.5e-94 


327.5 


397 


RDS ROM1 


Peripherin/rom-1 


2.9e-33 


123.9 


399 


lactamase_B 


Metallo-beta-lactamase superfamily 


3.4e-39 


143.6 


402 


F-box 


F-box domain. 


0.0002 


28.1 


403 


CLPjrotease 


Clp protease 


4.8e-64 


226.2 


405 


Ribosomal L35 
Ae 


Ribosomal protein L35Ae 


6e-77 


269.0 


406 


LIM 


LIM domain containing proteins 


0.00021 


20.7 


410 


tRNA-synt_lc 


tRNA synthetases class I (E and Q) 


le-236 


799.8 


411 


NTP transf 2 


Nucleotidyltransferase domain 


3.9e-16 


67.0 


412 


DEAD 


DEAD/DEAH box helicase 


0.00016 


17.2 


414 


DUF94 


Domain of unknown function DUF94 


0.00011 


26.9 


415 


tubulin 


Tubulin/FtsZ family 


4.5e-289 


973.7 


420 


SET 


SET domain 


3.3e-57 


203.5 


421 


WD40 


WD domain, G-beta repeat 


6.1e-29 


109.6 


423 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-39 


144.9 


424 


pkinase 


Eukaryotic protein kinase domain 


8.9e-75 


261.8 


428 


LIM 


LIM domain containing proteins 


1.8e-34 


126.7 


431 


kazal 


Kazal-type serine protease inhibitor 
domain 


3.7e-18 


73.8 


432 


SH2 


Src homology domain 2 


1.4e-67 


198.4 


433 


zf-C2H2 


Zinc finger, C2H2 type 


2.8e-144 


492.7 


434 


ras 


Ras family 


0.012 


-106.8 


436 


E1-E2 ATPase 


E1-E2 ATPase 


1.6e-117 


391.0 


437 


RNA_pol_A 


RNA polymerase alpha subunit 


0 


1077.7 


438 


PHD 


PHD-finger 


1.6e-ll 


51.7 


439 


lectin c 


Lectin C-type domain 


4.7e-30 


113.3 


440 


zf-C2H2 


Zinc finger, C2H2 type 


l.le-65 


231.6 


441 


anrestin 


Arrestin (or S-antigen) 


2.9e-254 


858.1 


442 


arninotran_3 


Aminotransferases class-Ill 
pyridoxal-pho 


8.2e-80 


231.1 


443 


UCH-1 


Ubiquitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 I 


444 


CTF NFI 


CTF/NF-I family 


2.6e-277 


934.6 


451 


T-box 


T-box 


3.8e-117 


402.6 


453 


Rieske 


Rieske [2Fe-2S] domain 


2.6e-13 


57.7 


454 


zf-C2H2 


Zinc finger, C2H2 type 


3.9e-64 


226.5 


456 


homeobox 


Homeobox domain 


2.8e-08 


38.9 


459 


ig 


Immunoglobulin domain 


2.6e-20 


70.5 


460 


Hydrolase 


haloacid dehalogenase-like hydrolase 


4e-25 


96.9 


462 


rve 


Integrase core domain 


1.6e-13 


50.7 


466 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


467 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


468 


Sterol desat 


Sterol desaturase 


7.5e-38 


139.2 


469 


pro isoraerase 


Cyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


Peptidase_M24 


metallopeptidase family M24 


6e-08 


28.1 


471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 



SEQBD 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


472 


mybJDNA- 
binding 


Myb-like DNA-bmding domain 


3.6e-06 


33.9 


473 


ZZ 


Zinc finger present in dystrophin, CB 


0.012 


20.0 


474 


EFlG_domain 


Elongation factor 1 gamma, 
conserved doma 


z* *» _ on 

6.3e-88 


305.5 


475 


Ribosomal L31e 


Ribosomal protein L31e 


o.le-oo 


232.0 


476 


Clq 


Clq domain 


2.5e-75 


263.7 


477 


SIC 


SH3 domain 


l.le-12 


55.6 


478 


MoaA_NifB_Pq 
qE 


moaA / niffl / pqqE family 


0.002 


-17.7 


479 


FYVE 


FYVE zinc finger 


9.3e-21 


Vo.o 


480 


DNA_pol_A 


DNA polymerase family A 


2.3e-46 


IO/.4 


482 


adh short 


short chain dehydrogenase 


l.-Ze-oz 


*>0 1 £ 


483 


ank 


Ank repeat 


1 la 1*7 


*71 O 


484 


IMS 


impB/mucB/samB family 


z.ze-oi 




486 


TTR 


TIR domain 


3.2e-19 


67.0 


487 


FMO-like 


Flavin-binding monooxygenase-like 


0 




488 


ILWEQ 


I/LWEQ domain 


a c« i ai 
9.5e-101 


341.U 


495 


homeobox 


Homeobox domain 


3.6e-06 


30.o 


497 


pkinase 


Eukaryotic protein kinase domain 


2.3e-166 


566.1 


499 


fe3 


Fibronectin type III domain 


2.5e-237 


801.8 


501 


LRU 


Leucine Rich Repeat 


9.3e-31 


115.6 


502 


RGS 


Regulator of G protein signaling 
domam 


0.041 


11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 


505 


fh3 


Fibronectin type III domain 


l.3e-l00 


347.1 


506 


HECT 


HECT-domain (ubiquitin- 
transferase). 


le-13 


59.0 


507 


RibosomalJL7A 
e 


Ribosomal protein L7Ae 


5.7e-26 


99.7 


508 


WD40 


WD domain, G-beta repeat 


0.063 


in n 

19.8 


509 


WD40 


WD domain, G-beta repeat 


a^i 

0.063 


in O 

19.0 


510 


WD40 


WD domain, G-beta repeat 


2.1e~42 


154.3 


511 


* • 

pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


-JAA A 

300.4 


512 


G-gamma 


GGL domain 


1.9e-08 


34.3 


513 


SH3 


SH3 domain 


3e-06 


Oil ^ 

34.2 


515 


V tit II T A 

HTH_AraC 


Bacterial regulatory helix-turn-helix 
protei 


3.9e-27 


1 A1 C 

103.6 


516 


zf-C2H2 


Zinc finger, C2H2 type 


1.7e-34 


1 O O A 

128.0 


517 


SI 


SI RNA binding domam 


/ 1 A CO 

6.1e-58 


OAC A 

205.9 


518 


pkinase 


Eukaryotic protein kinase domain 


l.oe-75 


264.2 


525 


cadherin 


Cadherin domain 


2e-80 


280.6 


528 


zf-C2H2 


Zinc finger, C2H2 type 


4e-70 


246.4 


529 


neurchan 


Neurotransmitter-gated ion-channel 


< 1*11 

5.8e-222 


TCA O 

750.8 


531 


RhoGEF 


RhoGEF domain 


3.5e-44 


160.2 


532 


myosinhead 


Myosin head (motor domain) 


a 
0 


1 A C%A C 

1494.5 


533 


LRR 


Leucine Rich Repeat 


8.3e-15 


an a 
62.6 


535 


Sec7 


Sec7 domain 


C 1 A AO 

5.1e-92 


■5 1 A 1 

319.1 


536 


homeobox 


Homeobox domain 


4.8e-05 


no. a 
26.4 


539 


actin 


Actin 


2.4e-100 


330.6 


542 


ank 


Ank repeat 


1.9e-35 


131.2 


544 


zf-CCCH 


Zinc finger C-x8-C-x5-C-x3-H type 


2.8e-10 


41.7 


546 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


2.4e-40 


147.4 


547 


HMG_CoA_synt 


Hydroxymethylgiutaryl-coenzyme A 

» i 

synthas 


0 


1250.8 




, 

lam in in G 


Laminin u domain 




zoo.o 


551 


PHD 


PHD-finger 


0.008 


9.3 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 



SEQBD 
NO: 


PFAMNAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 






GLGF). 






555 


WW 


WW domain 


1.3e-24 


95.3 


558 


kinesin 


Kinesin motor domain 


1.8e-176 


599.7 


559 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
ringer) 


0.00085 


16.5 


563 


efhand 


EFhand 


7.9e-ll 


49.4 


567 


PH 


PH domain 


7.8e-06 


25.9 


568 


PH 


PH domain 


3.1e-39 


143.8 


569 


Hist deacetyl 


Histone deacetylase family 


5.2e-106 


365.6 


570 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


3.4e-20 


80.5 


571 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


le-16 


58.5 


573 


ubiquitin 


Ubiquitin family 


1.4e-08 


31.1 


574 


FH2 


Form in Homology 2 Domain 


1.3e-110 


380.9 


576 


serpin 


Serpins (serine protease inhibitors) 


4.3e-146 


496.4 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e-76 


265.8 


580 


pkinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


581 


RhoGAP 


RhoGAP domain 


4.4e-53 


189.8 


582 


RibosomaI_L7A 
e 


Ribosomal protein L7Ae 


0.028 


1.0 


584 


kazal 


Kazal-type serine protease inhibitor 
domain 


2.2e-52 


187.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


586 


PHD 


PHD-finger 


3.8e-12 


53.8 


588 


GTPl_OBG 


GTP1/OBG family 


l.le-62 


215.2 


590 


Collagen 


Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 


591 


lys 


C-type lysozyme/alpha-lactalbumin 
family 


1.6e-31 


116.4 


596 


ACBP 


Acyl CoA binding protein 


0.0022 


-9.4 


597 


SNF2_N 


SNF2 and others N-terminal domain 


3.7e-98 


339.5 


600 


KRAB 


KRAB box 


I.3e-29 


111.8 


606 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


607 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


608 


WD40 


WD domain, G-beta repeat 


5.3e-23 


89.8 


610 


cpn60 TCP1 


TCP-l/cpn60 chaperonin family 


1.7e-237 


802.4 


613 


THF DHG CY 
H 


Tetrahydrofolate 
dehydrogenase/cyclohydro 


4.9e-173 


588.3 


617 


rem 


RNA recognition motif. 


4e-14 


60.4 


618 


rrm 


RNA recognition motif. 


4e-14 


60.4 


620 


cofilinADF 


Cofilin/tropomyosin-type actin- 
binding pr 


3e-06 


34.2 


621 


Nop 


Putative snoRNA binding domain 


6.1e-95 


328.8 


622 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


5.8e-21 


83.1 


625 


zf-C2H2 


Zinc finger, C2H2 type 


2.5e-124 


426.4 


628 


DEAD 


DEAD/DEAH box helicase 


2.5e-68 


219.0 


632 


GST 


Glutathione S-transferases. 


4.8e-26 


89.0 


633 


5 nucleotidase 


5'-nucleotidase 


6.6e-248 


837.0 


636 


LIM 


LIM domain containing proteins 


1.6e-88 


307.5 


637 


pkinase 


Eukaryotic protein kinase domain 


1.5e-73 


257.8 i 


638 


MSP_domain 


MSP (Major sperm protein) domain 


8.4e-09 


42.7 


639 


metaltbio 


Metallothionein 


2e-24 


94.6 


641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


642 


Ribosomal S28e 


Ribosomal protein S28e 


9.3e-48 


172.1 


643 


RibosomaI_S5 


Ribosomal protein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-finger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


l.5e-22 


88.4 



SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


648 


LipaseGDSL 


Lipase/Acylhydrolase with GDSL- 
like motif 


A A 1 C 

0.015 


o o 

2.2 


652 


ZI-C2H2 


Zinc linger, C2ri2 type 


4.le-14o 


498.8 


653 


histone 


/""»_.__ LI^4.-»„„ YTO A /TT^n /TT1 ft T A 

Core nistone H2A/H2B/H3/H4 


1.2e-lU 


4K.o 


654 


' zf-C2H2 


Zinc finger, C2H2 type 


1.9e-87 


303.9 


655 


ras 


Ras family 


6.4e-77 


O-CA A 

269.0 


657 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
linger) 


5.3e-13 


4o.4 


65o 


o 1 phosphatase 


Ser/Thr protein phosphatase 


z.oe-ioz 


oiy.i 


£CA 

659 


zr-Czriz 


zinc linger, Uzriz type 


1 1o oo 


1T1 1 

jZI.1 


660 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


i a _ i in 

1.4e-119 


A 1 A O 

410./ 


664 


IRF 


Interferon regulatory factor 
transcription f 


7e-20 


79.5 


665 


4HPPD_C 


4-hydroxyphenylpyruvate 
dioxygenase C term 


1 A — 1 if 

1.4e-lo 


68.5 


666 


DEAD 


TVT? A T"\ A""VT3 A T T l«. _._» 

DEAD/DEAH box nelicase 


4.oe- /4 


2J7.1 


667 


DEAD 


DEAD/DEAH box nelicase 


z.ye-/u 


IOC 1 


669 


pkinase 


Eukaryotic protein kinase domain 


o.le-93 


ooo o 

iZz.Z 


671 


homeobox 


Homeobox domain 


U.Olo 


10.5 


/AO 

678 


cry stall 


Beta/Gamma crystallin 


4. /e-lUo 


Jo5.o 


679 


WD40 


WD domain, u-beta repeat 


l .ye-uo 


1A Q 

j4.y 


680 


Keratin JB2 


Keratin, high sulfur B2 protein 


4.1e-06 


15.9 


682 


G-gamma 


GGL domain 


8.5e-33 


1 1 O A 

117.9 


685 


UCH-2 


Ubiquitin carboxy Merminal 
hydrolase family 


t a _ nn 

1.4e-29 


1 t t o 

111.7 


686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e-10 


A /T A 

46.4 


687 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


4.6e-l5 


f A A 

50.0 


/no 
688 


proteasome 


Proteasome A-type and B-type 


o.je-o4 


ZZj./ 


/on 

689 


SCP2 


SCP-2 sterol transter tamily 


£ 0« IT 

o.ze-i / 


1 OiC 1 

136.1 


690 


Tb-N 


1 S-N domain 


A A/1 1 

U.U41 


OA 1 


-CAO 

692 


ZI-C2H2 


Zmc linger, G2H2 type 


A fl A ^CA 

9.9e-oU 


Ol 1 A 

21 l.y 


693 


zf-MYND 


MYND finger 


0.038 


5.5 


694 


OxysterolJBP 


Oxysterol-bmding protem 


3.9e-133 


A C C 

455.7 


695 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1 .3e-30 


lift 
115.1 


703 


Peptidase_C2 


Calpain family cysteine protease 


2.3e-175 


596.0 i 


706 


filament 


Intermediate filament proteins 


1 0_ 1 AO 

7.2e-107 


368.5 


MIA 

710 


fibnnogen_C 


Fibrinogen beta and gamma chains, 
C-term 


OA 

7e-80 


OOO A 

278.0 


711 


CTJ1 

bH2 


Src homology domain 2 


z.3e-t>j 


too 1 

iyz.1 


712 


AlP-synt DE 


a 'I'll M 4*iw m t^v aUa /t?«a n am a.i>la«-m 

Air synthase, DeJta/Epsilon chain 


A AAA/CO ^ 


1 O A 

iy.u 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBP BPI CETP 


T T"»T» / T-»T.T / rf""*T">T*T> £. 21 - 

LBP / BPI / CETP family 


8.6e-34 


1 OC H 

125.7 


715 


n\T A IT 

RNAjol_L 


RNA polymerases L / 13 to 16 kDa 
subunit 


A O — . A A 

4.8e-49 


176.3 


716 


ty-Tj a T*» 

KRAB 


T^"t> A T"» t*_ .-, 

KRAB box 


1 O- AO 

1.3e-42 


1 C< A 

153.0 


717 


mito can* 


Mitochondrial carrier proteins 


4.se-3o 


1J3.3 


fM A 

719 


Gal-bind_lectin 


Vertebrate galactoside-binding lectin 


l .5e-25 


AA O 

90.2 


00£ 

/zo 


aldedh 


Aldehyde dehydrogenase family 


1 In 1 1 A 

l.3e-lly 


/I 1 A Q 

410.O 


728 


Glycos_transf_2 


Glycosyl transferases 


4e-21 


83.6 


734 


T"*T IV A"A 

ELM2 


ELM2 domain 


O _ O A 

2e-34 


127.8 


735 


PR55 


Protein phosphatase 2A regulatory 
subunit PR 


0 


1038.2 


737 


DSPc 


Dual specificity phosphatase, 
catalytic aoma 


A 1 A 

4e-14 


/A A 

60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 



IIP 

NO* 

l^V/» 


JrJb AM iNAIYIhL. 


l^iiro^xvxjr i iuin 


p-vuiue 


Jrjn *\1Y1 

SCORE 






fincer* 






749 


mito carr 

IJJLlkVs V(U X 


Mitochondrial carrier nroteins 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 


751 

/ «/ X 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG fhieh mobilitv eroun^ box 


8.6e-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTPCDC 


Cell division protein 


7.5e-153 


521.2 


755 


mito can* 

JULIA W VlUl 


Mitochondrial carrier nroteins 

lTXlLWllVUMJ 1I4A VUJ 1 1 VI \~ VWVA1XW 


3e-88 


305.4 


756 


TSPN 


Thrombosnondin N-tenninal -like 
domains 


8.1e-58 


205.5 


757 


BTB 


BTB/POZ domain 


5.7e-23 


89.7 


759 


zf-C2H2 ' 


Zinc finger, C2H2 type 


1.2e-12 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


765 


ThiF familv 

A. IIU XUXA1AAJT 


ThiF familv 

A III! AU1 AlAl f 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA-wnt 2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 


IH1 recent a 

1U1 A vwUV U 


Low-densitv liDonrotein receotor 
domain 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


774 


SNF2 N 


SNF2 and others N-tenninal domain 


5.5e-99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 

domain 

u v/ii i cm i 


l.le-30 


115.4 


777 


VPS9 


Vacuolar sorting protein 9 (VPS9) 

domain 


l.le-30 


115.4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


779 

if? 


zf-C3HC4 

£<X w<J 1 Xv> » 


Zinc fineer C3HC4 tvoe fRING 
finger) 


3.1e-08 


31.0 


781 


cadhprin 

WC11A11&1 til 


Cadherin domain 


5.6e-113 


388.7 


783 


HECT 


HECT-domain ( ubiauitin- 
transferase*. 

XA. U14J1V* UUV # • 


4.2e-31 


116.8 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


788 


vwa 


von Willebrand factor type A domain 


L9e-52 


187.7 


790 


mn 


RNA recognition motif 

l\lllk A VVVfiUHlVU UlvUl* 


2.8e-20 


80.8 


791 


Collagen 


Collagen triole helix reoeat (20 
copies) 


0 00097 


9.7 


792 


p kinase 


Eukaryotic protein kinase domain 


0.023 


12.4 


795 


zf-C2H2 


Zinc finger, C2H2 type 


6.5e-95 


328.7 


796 


adh short 


short chain dehydrogenase 


4.1e-05 


-7.3 


799 


SAICAR svnt 


SAICAR synthetase 


6e-125 


428.5 


805 


WD40 


WD domain, G-beta repeat 


4e-65 


229.8 


806 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


807 


WD40 


WD domain, G-beta repeat 


0.016 


21.8 


808 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


809 


p kinase 


Eukaryotic protein kinase domain 


2e-31 


1172 


810 


vwa 


von Willebrand factor type A domain 


L9e-52 


187.7 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


815 


zf-C2H2 


Zinc finger, C2H2 type 


6e-74 


259.1 


817 


mvosin head 

111 T Vwill UVUU 


Mvosin head (motor domain", 

1TJL f VWUA UVWU \ A*slw W^/A UvUlUlU I 


1.5e-176 


599.9 


818 


GSPII_E 


Bacterial type II secretion system 
nrotein 


0.012 


11.5 


819 


PDEase 


3 , 5 , -cvcIic nucleotide i 
nhosnhodiesterase 


l.le-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


rrm j 


RNA recognition motif. 


1.5e-06 


352 



STCO TD 

\J&J\£ AX/ 

NO: 


PFAM NAME 


DESCRIPTION 


TV-value 

1# w UlUv 


PFAM 
SCORE 


829 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


830 


RasGEF 


RasGEF domain 


22e-102 


353.5 


831 


CNH 


CNH domain 


3e-118 


406.2 


832 


mito can 


Mitochondrial carrier proteins 


3.7e-37 


130.3 


833 


PX 


PX domain 


2.7e-19 


77.5 


837 


Y_phosphatase 


Protein-tyrosine phosphatase 


1.6e-263 


888.8 


838 


ank 


Ank repeat 


2.4e-270 


911.5 


840 


ank 


Ank repeat 


5.8e-38 


139.6 


842 


Ribosomal_L15e 


RibosomalL15 


4.8e-131 


448.8 


843 


SNF 


Sodium:neurotransmitter symporter 
family 


0 


1201.8 


845 


Peptidase M16 


Insulinase (Peptidase family Ml 6) 


4.7e-67 


2362 


848 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


2.2e-56 


200.7 


849 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-122 


420.5 


850 


2f-C2H2 


Zinc finger, C2H2 type 


2e-67 


237.4 


852 


SIS 


SIS domain 


3.8e-30 


113.6 


853 


RhoGAP 


RhoGAP domain 


l.le-37 


138.6 


854 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.1e-10 


46.7 


856 


ACOX 


Acyl-CoA oxidase 


9.1e-263 


886.3 


858 


efhand 


EFhand 


2.4e-18 


74.4 


860 


homeobox 


Homeobox domain 


4e-22 


86.9 


862 


TFIIFbeta 


Transcription initiation factor OF, 
beta 


2.2e-134 


459.8 


866 


A2M 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


MoCFJbiosynth 


Molybdenum cofactor biosynthesis 
protei 


5.8e-205 


694.3 


868 


EGF 


EGF-like domain 


4.1e-22 


86.9 


869 


EGF 


EGF-like domain 


l.le-22 


88.8 


871 


PI-PLC-X 


Phosphatidylinositol-specific 
phospholipase 


7.2e-95 


328.6 


872 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


l.le-20 


82.1 


874 


SH3 


SH3 domain 


2.2e-14 


61.2 


877 


SH3 


SH3 domain 


8.6e-90 


311.7 


882 


KRAB 


KRAB box 


6.9e-45 


162.6 


885 


ank 


Ank repeat 


7.1e-07 


36.3 


886 


biopterin_H 


Biopterin-dependent aromatic amino 
acidh 


0 


988.3 


887 


GTP EFTU 


Elongation factor Tu family 


4.9e-129 


437.5 


888 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


I.6e-14 


51.4 


889 


zf-C2H2 


Zinc finger, C2H2 type 


3.7e-92 


319.6 


890 


ig 


Immunoglobulin domain 


3.8e-06 


24.8 


892 


PTR2 


POT family 


9.5e-48 


163.0 


893 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


894 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


895 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


4.5e-51 


164.4 


896 


Glyco_hydro_31 


Glycosyl hydrolases family 31 


0 


1277.3 


897 


chromo 


'chromo* (CHRromatin Organization 
Modifier) 


3.9e-06 


26.0 


898 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


1.2e-273 


922.4 


899 


vwa 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 



NO: 




BESCRIPTION 


n— vf* Iiip 
|1**V txiuc 


PFAM 
SCORE 


904 


ArmadilIo_seg 


Annadillo/beta-catenin-Iike repeats 


l.le-06 


35.6 


906 


FH2 


Formin Homology 2 Domain 


4.5e-l 12 


385.7 


907 


Cytidylyltransf 


Cytidylyltransferase 


1.4e-05 


29.3 


908 


pkinase 


Eukaiyotic protein kinase domain 


12e-64 


228.2 


909 


pkinase 


Eukaryotic protein kinase domain 


8.5e-70 


245.3 


910 


pkinase 


Eukaryotic protein kinase domain 


2.9e-42 


153.8 


911 


pkinase 


Eukaiyotic protein kinase domain 


1.2e-35 


131.8 


912 


PHD 


PHD-finger 


5.1e-06 


33.4 


913 


PHD 


PHD-finger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


LIM 


LIM domain containing proteins 


5.9e-15 


57.9 


918 


SAM 


SAM domain (Sterile alpha motif) 


4.3e-16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924 


ig 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoAjih 


Acyl-CoA dehydrogenase 


2.4e-131 


449.8 


927 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 


928 


globin 


Globin 


2.4e-52 


186.9 


929 


sugar tr 


Sugar (and other) transporter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


933 


HMGbox 


HMG (high mobility group) box 


7.8e-34 


125.8 


934 


SEA 


SEA domain 


0.0021 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltage_CLC 


Voltage gated chloride channels 


1.9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase 


Eukaryotic protein kinase domain 


9.9e-58 


205.2 


942 


Myosinjtail 


Myosin tail 


3.7e-09 


38.2 ! 


943 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clat adaptors 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


sugar tr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-synt le 


tRNA synthetases class I (C) 


0.00097 


15.6 | 


948 


PHD 


PHD-finger 


2.2e-17 


71.2 


951 


sugar_tr 


Sugar (and other) transporter 


0.0082 


-113.9 


952 


mito_carr 


Mitochondrial carrier proteins 


1.7e-54 


189.7 


953 


myb_DNA- 
binding 


Myb-like DNA-binding domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-133 


454.8 


957 


aldoketred 


Aldo/keto reductase family 


1.5e-98 


340.8 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 


964 


homeobox 


Homeobox domain 


5.4e-22 


86.5 


965 


PH 


PH domain 


3e-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.2e-09 


34.7 


967 


Ribosomal L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD_binding_2 


FAD binding domain 


8.9e-47 


166.6 


971 


rve 


Integrase core domain 


0.00015 


19.8 


972 


Glycos_transfJ2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


Ribosomal JL 10 


Ribosomal protein L10 


3.3e-48 


173.6 


975 


7tm_l 


7 transmembrane receptor (rhodopsin 
family.) 


1.6e-37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


178.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e-150 


511.4 


978 


FTHFS 


Fonnate-tetrahydrofolate ligase 


0 


1367.2 


982 


Renal_dipeptase 


Renal dipeptidase 


Ue-73 


258.0 


984 


A deaminase 


Adenosine/AMP deaminase 


2.6e-05 


-48.6 



TABLE 5 



SEQ ffi> NO: 
of fulNength 
nucleotide 
sequence 


SEQ ID 
NO: of 
full-length 

pepuue 
seauence 


SEQ IB NO: 
of contig 
nucleotide 


SEQ ED NO: 
f contig 
peptide 
sen u en ce 


Priority docket 
number_corresp ndin 

a CPfl m IWtfV in 
g JLI/ 1nHJ*« hi 

nrioritv flDDlication 

IUI mf ************** 


SEQ ID NO: in 


1 


985 


1969 


2953 


787CIP2 1 


150 


2 


986 


1970 


2954 


787CIP2_2 


223 


3 


987 


1971 


2955 


787CIP2_3 


1884 


4 


988 


1972 


2956 


787CIP2 4 


2123 


5 


989 


1973 


2957 


787CIP2_5 


2313 


6 


990 


1974 


2958 


787CIP2_6 


3284 


7 


991 


1975 


2959 


787CIP2 7 


3324 


8 


992 


1976 


2960 


787CIP2_8 


6182 


9 


993 


1977 


2961 


787CIP2_9 


6210 


10 


994 


1978 


2962 


787CIP2_10 


6213 


11 


995 


1979 


2963 


787CEP2_11 


6257 


12 


996 


1980 


2964 


787CIP2_12 


6294 


13 


997 


1981 


2965 


787CIP2_13 


6294 


14 


998 


1982 


2966 


787CIP2_14 


6330 


15 


999 


1983 


2967 


787CBP2 15 


6364 


16 


1000 


1984 


2968 


787CIP2 16 


6455 


17 


1001 


1985 


2969 


787CIP2 17 


6486 


18 


1002 


1986 


2970 


787CIP2 18 


6503 


19 


1003 


1987 


2971 


787CIP2 19 


6528 - 


20 


1004 


1988 


2972 


787CIP2 20 


6572 


21 


1005 


1989 


2973 


787CIP2 21 


6578 


22 


1006 


1990 


2974 


787CIP2 22 


6593 


23 


1007 


1991 


2975 


787CIP2 23 


6603 


24 


1008 


1992 


2976 


787CEP2 24 


6603 


25 


1009 


1993 


2977 


787CIP2_25 


6679 


26 


1010 


1994 


2978 


787CIP2 26 


6744 


27 


1011 


1995 


2979 


787CIP2 27 


6762 


28 


1012 


1996 


2980 


787CIP2_28 


6770 


29 


1013 


1997 


2981 


787CIP2 29 


6770 


30 


1014 


1998 


2982 


787CIP2 30 


6787 


31 


1015 


1999 


2983 


787CIP2 31 


6858 


32 


1016 


2000 


2984 


787C1P2J2 


6866 


33 


1017 


2001 


2985 


787CEP2J3 


6938 


34 


1018 j 


2002 


2986 


787CIP2J4 


6938 


35 


1019 


2003 


2987 


787CEP2_35 


6977 


36 


1020 


2004 


2988 


787CEP2 36 


7001 


37 


1021 


2005 


2989 


787CIP2_37 


7002 


38 j 


1022 


2006 


2990 


787CIP2 38 


7004 


39 


1023 


2007 


2991 


787CIP2 39 


7005 


40 


1024 


2008 


2992 


787CIP2 40 


7006 


41 


1025 


2009 


2993 


787CIP2_41 


7008 


42 


1026 


2010 


2994 


787CIP2 42 


7014 


43 


1027 


2011 


2995 


787CEP2 43 


7021 


44 


1028 


2012 


2996 


787CIP2 44 


7022 


45 


1029 


2013 


2997 


787CIP2_46 


7057 


46 


1030 


2014 


2998 


787CIP2 47 


7058 


47 


1031 


2015 


2999 


787CIP2 49 


7088 


48 


1032 


2016 


3000 


787CIP2_50 


7089 


49 


1033 


2017 


3001 


787CEP2_51 


7182 


50 


1034 


2018 


3002 


787CIP2 52 


7489 


51 


1035 


2019 


3003 


787CIP2_53 


7564 


52 


1036 


2020 


3004 


787CIP2 54 


7566 


53 


1037 


2021 


3005 


787CIP2 55 


7587 



54 


1038 


2022 


3006 


787CIP2 56 


7591 


55 


1039 


2023 


3007 


787CIP2 57 


7600 


56 


1040 


2024 


3008 


787CIP2 58 


7604 


57 


1041 


2025 


3009 


787CIP2 59 


7612 


58 


1042 


2026 


3010 


787CEP2 60 


7613 


59 


1043 


2027 


3011 


787CIP2 61 


7615 


60 


1044 


2028 


3012 


787CIP2 62 


7616 


61 


1045 


2029 


3013 


787CIP2_63 


7617 


62 


1046 


2030 


3014 


787CDP2 64 


7623 


63 


1047 


2031 


3015 


787CBP2 65 


7625 


64 


1048 


2032 


3016 


787CEP2 66 


7625 


65 


1049 


2033 


3017 


787CIP2 67 


7630 


66 


1050 


2034 


3018 


787CIP2 68 


7638 


67 


1051 


2035 


3019 


787CIP2_69 


7640 


68 


1052 


2036 


3020 


787CIP2_70 


7670 


69 


1053 


2037 


3021 


787CIP2 71 


7676 


70 


1054 


2038 


3022 


787CIP2 72 


7688 


71 


1055 


2039 


3023 


787CIP2 73 


7690 


72 


1056 


2040 


3024 


787CIP2 74 


7700 


73 


1057 


2041 


3025 


787CIP2_75 


7774 


74 


1058 


2042 


3026 


787CIP2_76 


7784 


75 


1059 


2043 


3027 


787CIP2_77 


7785 


76 


1060 


2044 


3028 


787CEP2_78 


7792 


77 


1061 


2045 


3029 


787CIP2_79 


7798 


78 


1062 


2046 


3030 


787CEP2 80 


7807 


79 


1063 


2047 


3031 


787CIP2_81 


7810 


80 


1064 


2048 


3032 


787CEP2 82 


7812 


81 


1065 


2049 


3033 


787CEP2 83 


7816 


82 


1066 


2050 


3034 


787CIP2_84 


7826 


83 


1067 


2051 


3035 


787CDP2_85 


7842 


84 


1068 


2052 


3036 


787CIP2_86 


7850 


85 


1069 


2053 


3037 


787CIP2_87 


7865 


86 


1070 


2054 


3038 


787CEP2_88 


7882 


87 


1071 


2055 


3039 


787CIP2 89 


7891 


88 


1072 


2056 


3040 


787CIP2 90 


7892 


89 


1073 


2057 


3041 


787CIP2 9,1 


7896 


90 


1074 


2058 


3042 


787CIP2 92 


7896 


91 


1075 


2059 


3043 


787CIP2_93 


7907 


92 


1076 


2060 


3044 


787CEP2 94 


7913 


93 


1077 


2061 


3045 


787CIP2_95 


7914 


94 


1078 


2062 


3046 


787CIP2 96 


7915 


95 


1079 


2063 


3047 


787CIP2 97 


7920 


96 


1080 


2064 


3048 


787CBP2 98 


7921 


97 


1081 


2065 


3049 


787CIP2 99 


7924 


98 


1082 


2066 


3050 


787CIP2 100 


7927 


99 


1083 


2067 


3051 


787CIP2 101 


7929 


100 


1084 


2068 


3052 


787CIP2 102 


7937 


101 


1085 


2069 


3053 


787CEP2_103 


7940 


102 


1086 


2070 


3054 


787CIP2_104 


7942 


103 


1087 


2071 


3055 


787CIP2 105 


7944 


104 


1088 


2072 


3056 


787CIP2 106 


7951 


105 


1089 


2073 


3057 


787CIP2 107 


7951 


106 


1090 


2074 


3058 


787CIP2_108 


7962 


107 


1091 


2075 


3059 


787CIP2_109 


7964 


108 


1092 


2076 


3060 


787CIP2_110 


7977 


109 


1093 


2077 


3061 


787CIP2_111 


7978 


110 


1094 


2078 


3062 


787CLP2 112 


7980 


111 


1095 


2079 


3063 


787CBP2 113 


7982 


112 


1096 


2080 


3064 


787CIP2_114 


8000 


113 


1097 


2081 


3065 


787CIP2_115 


8003 



114 


1098 


2082 


3066 


787CIP2_116 


8004 


115 


. 1099 


2083 


3067 


787CIP2_117 


8007 


116 


1100 


2084 


3068 


787CIP2_118 


8008 


117 


1101 


2085 


3069 


787CIP2_119 


8009 


118 


1102 


2086 


3070 


787CIP2 120 


8013 


119 


1103 


2087 


3071 


787CIP2_121 


8017 


120 


1104 


2088 


3072 


787CDP2_122 


8018 


121 


1105 


2089 


3073 


787CIP2 123 


8021 


122 


1106 


2090 


3074 


787CBP2_124 


8022 


123 


1107 


2091 


3075 


787CIP2 125 


8023 


124 


1108 


2092 


3076 


787CIP2 126 


8023 


125 


1109 


2093 


3077 


mcmjn 


8024 


126 


1110 


2094 


3078 


787CIP2 128 


8026 


127 


1111 


2095 


3079 


787CIP2_129 


8028 


128 


1112 


2096 


3080 


787CIP2_130 


8036 


129 


1113 


2097 


3081 


787CIP2 131 


8038 


130 


1114 


2098 


3082 


787CIP2 132 


8045 


131 


1115 


2099 


3083 


787CIP2 133 


8045 


132 


1116 


2100 


3084 


787CIP2_134 


8048 


133 


1117 


2101 


3085 


787CIP2_135 


8048 


134 


1118 


2102 


3086 


787CD?2_136 


8052 


135 


1119 


2103 


3087 


787CIP2 137 


8053 


136 


1120 


2104 


3088 


787CIP2 138 


8055 


137 


1121 


2105 


3089 


787CIP2 139 


8059 


138 


1122 


2106 


3090 


787CIP2 140 


8061 


139 


1123 


2107 


3091 


787CIP2_141 


8062 


140 


1124 


2108 


3092 


787CIP2 142 


8063 


141 


1125 


2109 


3093 


787CIP2 143 


8064 


142 J 


1126 


2110 


3094 


787CIP2_144 


8065 


143 


1127 


2111 


3095 


787CIP2 145 


8068 


144 


1128 


2112 


3096 


787CIP2_146 


8069 


145 


1129 


2113 


3097 


787CIP2_147 


8070 


146 


1130 


2114 


3098 


787CIP2_148 


8074 


147 


1131 


2115 


3099 


787CIP2 149 


8076 


148 


1132 


2116 


3100 


787CIP2 150 


8077 


149 


1133 


2117 


3101 


787CIP2 151 


8078 


150 


1134 


2118 


3102 


787CIP2 152 


8079 


151 


1135 


2119 


3103 


787CEP2_153 


8087 


152 


1136 


2120 


3104 


787CIP2_154 


8091 


153 


1137 


2121 


3105 


787CBP2 155 


8100 


154 


1138 


2122 


3106 


787CIP2 156 


8105 


155 


1139 


2123 


3107 


787CIP2 157 


8106 


156 


1140 


2124 


3108 


787CIP2_158 


8108 


157 


1141 


2125 


3109 


787CIP2 159 


8109 


158 


1142 


2126 


3110 


787CIP2 160 


8110 


159 


1143 


2127 


3111 


787CIP2 161 


8112 


160 


1144 


2128 


3112 


787CIP2 162 


8116 


161 


1145 


2129 


3113 


787CIP2 163 


8118 


162 


1146 


2130 


3114 


787CIP2_164 


8124 


163 


1147 


2131 


3115 


787CIP2 165 


8125 


164 


1148 


2132 


3116 


787CIP2 166 


8127 


165 


1149 


2133 


3117 


787CIP2 167 


8132 


166 


1150 


2134 


3118 


787CIP2 168 


8135 


167 


1151 


2135 


3119 


787CIP2_169 


8137 


168 


1152 


2136 


3120 


787CIP2_170 


8139 


169 


1153 


2137 


3121 


787CIP2_171 


8140 ; 


170 


1154 


2138 


3122 


787CIP2 172 


8140 


171 


1155 


2139 


3123 


787CEP2 173 


8140 


172 


1156 


2140 


3124 


787CIP2 174 


8141 


173 


1157 


2141 


3125 


787CIP2 175 


8147 



174 


1158 


2142 


3126 


787CIP2 176 


8149 


175 


1159 


2143 


3127 


787CIP2 177 


8150 


176. 


1160 


2144 


3128 


787CIP2_178 


8157 


177 


1161 


2145 


3129 


787CIP2_179 


8161 


178 


1162 


2146 


3130 


787CIP2 180 


8162 


179 


1163 


2147 


3131 


787CIP2 181 


8165 


180 


1164 


2148 


3132 


787CIP2 182 


8166 


181 


1165 


2149 


3133 


787CIP2_183 


8167 


182 


1166 


2150 


3134 


787CIP2 184 


8169 


183 


1167 


2151 


3135 


787CIP2 185 


8170 


184 


1168 


2152 


3136 


787CIP2 186 


8172 


185 


1169 


2153 


3137 


787CIP2 187 


8173 


186 


1170 


2154 


3138 


787CEP2 188 


8174 


187 


1171 


2155 


3139 


787CIP2_189 


8174 


188 


1172 


2156 


3140 


787CIP2 191 


8182 


189 


1173 


2157 


3141 


787CIP2 192 


8186 


190 


1174 


2158 


3142 


787CIP2 193 


8188 


191 


1175 


2159 


3143 


787CIP2 194 


8191 


192 


1176 


2160 


3144 


787CIP2 195 


8192 


193 


1177 


2161 


3145 


787CEP2 196 


8193 


194 


1178 


2162 


3146 


787CIP2 197 


8194 


195 


1179 


2163 


3147 


787CIP2 198 


8195 


196 


1180 


2164 


3148 


787CIP2 199 


8196 


197 


1181 


2165 


3149 


787CIP2_200 


8200 


198 


1182 


2166 


3150 


787CIP2 201 


8201 


199 


1183 


2167 


3151 


787CIP2 202 


8202 


200 . 


1184 


2168 


3152 


787CIP2 203 


8205 


201 


1185 


2169 


3153 


787CIP2 204 


8206 


202 


1186 


2170 


3154 


787CIP2 205 


8207 


203 


1187 


2171 


3155 


787CIP2 206 


8208 


204 


1188 


2172 


3156 


787CIP2 207 


8209 


205 


1189 


2173 


3157 


787CIP2 208 


8210 


206 


1190 


2174 


3158 


787CIP2 209 


8211 


207 


1191 


2175 


3159 


787CIP2 210 


8212 


208 


1192 


2176 


3160 


787CIP2 211 


8213 


209 


1193 


2177 


3161 


787CIP2 212 


8214 


210 


1194 


2178 


3162 


787CIP2 213 


8215 


211 


1195 


2179 


3163 


787CIP2_214 


8216 


212 


1196 


2180 


3164 


787CIP2 215 


8217 


213 


1197 


2181 


3165 


787CIP2 217 


8221 


214 


1198 


2182 


3166 


787CIP2 218 


8222 


215 


1199 


2183 


3167 


787CIP2 219 


8223 


216 


1200 


2184 


3168 


787CIP2 220 


8224 


217 


1201 


2185 


3169 


787CIP2 221 


8225 


218 


1202 


2186 


3170 


787CIP2 222 


8227 


219 


1203 


2187 


3171 


787CIP2 223 


8232 


220 


1204 


2188 


3172 


787CIP2 224 


8235 


221 


1205 


2189 


3173 


787CIP2 225 


8236 


222 


1206 


2190 


3174 


787CIP2 227 


8238 


223 


1207 


2191 


3175 


787CIP2 228 


8239 


224 


1208 


2192 


3176 


787CIP2 229 


8240 


225 


1209 


2193 


3177 


787CEP2 230 


8242 


226 


1210 


2194 


3178 


787CIP2 231 


8246 


227 


1211 


2195 


3179 


787CBP2 232 


8252 


228 


1212 


2196 


3180 


787CIP2 233 


8257 


229 


1213 


2197 


3181 


787CIP2 234 


8288 


230 


1214 


2198 


3182 


787CIP2 235 


8310 


231 


1215 


2199 


3183 


787CIP2 236 
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3704 


TOT/OTTIOTI if AC 

787C1F2B 405 


ATTt 

y77i 


TCI 

753 


1 TOT 

1737 


OTO 1 

2721 


3705 


787C1F2B 406 


ATOyl 

y/84 


754 


1 TO O 

1738 


OTOO 

2722 


OTA/ 

3706 


TOT/OnV>T> ilAT 

787CUP2B 407 


AAOC 


755 


1 TOO 

1739 


OTOO 

2723 


OTAT 

3707 


OOT/TiyiT> /fAO 

787C1F2B_408 


AOTA 

y970 


756 


1740 


2724 


OTAO I 

3708 


TOT/^m^n itAA 

787C1P2B_409 


AAAT 

9997 


TCT 

757 


1 Til 1 

1741 


oto c 

2725 


OTAA 

3709 


787CLP2B 410 


1 AAAO 


TCO 

758 


1 TilO 

1742 


OTO / 

2726 


OT 1 A 

3710 


TOTOTDOT* /I 1 1 

787CJLP2B_41 1 


1 AA1 A 

1U010 


759 


t TvlO 

1743 


OTOT 

2727 


OT1 1 

3711 


787C1P2B 412 


1 AAAO 

10023 


T/A 

760 


1 Til if 

1744 


OTOO 

2728 


3712 


787C1P2B 413 


1 AA/IO 

10043 


T/1 

761 


1 Til f 

1745 


OTO A 

2729 


OT 1 O 

3713 


787CIP2B_414 


1 AAAO 

10093 


762 


1746 


OTO A 

2730 


OT1 if 

3714 


TOTPTDOD /11C 

787CUr2B_4 1 5 


1 A1 TO 


763 


1 T/IT 

1747 


OTO. 1 

2731 


OTIC 

3715 


TOT/^rDOTl /< 1 / 

787UirzxJ_4 1 o 


1 A1 QA 

lUlo4 


/o4 


1748 


OTOO 

2132 


oti a 
3716 


T0T/^T"DOI3 ^ 1 T 

787CJLrZB_41 / 


1 fl7f\< 


T/£C i 

/65 


1 T/t A 

1749 


OTOO 

21 j 3 


in n 
3717 


*70Tl^rD715 A 1 0 

/07OUrZi3 >> _4 1 o 


1 (ViAfZ 

1UZ40 


766 


1 TCA 

1750 


OTO >f 

2734 


OT 1 O 

3718 


70TPTDOD yl 1 A 

787Clr2B_4 1 y 


1 AOOO 


/67 j 


1751 


2735 


OTI A 

3719 


787Clr2C_l 


oo#c 

OOO 


768 


1 TCO 

1752 


OTO / 

2736 


OTO A 

3720 


787CIP2C 2 


1 AOQ 

1028 


T^A 

769 


1 TCO 

1753 


OTOT 

2737 


OTO 1 

3721 


787CUr2C_3 


1 A1 C 

1916 


770 


1754 


2738 


3722 


TATATn^A if 

787CIP2C_4 


O ATO 

2072 


771 


17<C. 
1 / JJ 


7710 

z/3y 


3 IL3 


to l\^\r£\~r_p 




772 


1756 


2740 


3724 


mCTP2CjS 


2474 


773 


1757 


2741 


3725 


IMCWICJ 


2474 



774 


1758 


2742 


3726 


787CIP2C_8 


2887 


775 


1759 


2743 


3727 


787CIP2C 9 


3001 


776 


1760 


2744 


3728 


787CIP2C_10 


3182 


777 


1761 


2745 


3729 


787CIP2C 11 


3182 


778 


1762 


2746 


3730 


787CIP2CJ2 


3182 


779 


1763 


2747 


3731 


787CIP2C_13 


3193 


780 


1764 


2748 


3732 


787CIP2C_14 


3196 


781 


1765 


2749 


3733 


787CIP2C 15 


3224 


782 


1766 


2750 


3734 


787CIP2C 16 


3225 


783 


1767 


2751 


3735 


787CBP2C 17 


3234 


784 


1768 


2752 


3736 


787CIP2C_18 


3241 


785 


1769 


2753 


3737 


787CIP2C_19 


3243 


786 


1770 


2754 


3738 


787CIP2C_20 


3243 


787 


1771 


2755 


3739 


787CIP2C_21 


3259 


788 


1772 


2756 


3740 


787CIP2C_22 


3272 


789 


1773 


2757 


3741 


787CIP2C_23 


3278 


790 


1774 


2758 


3742 


787CEP2C_24 


3296 


791 


1775 


2759 


3743 


787CIP2C_25 


3327 


792 


1776 


2760 


3744 


787CIP2C 26 


3334 


793 


1777 


2761 


3745 


787CIP2C 27 


3339 


794 


1778 


2762 


3746 


787CIP2C_28 


3347 


795 


1779 


2763 


3747 


787CIP2C 29 


3387 


796 


1780 


2764 


3748 


787CIP2C 30 


3392 


797 


1781 


2765 


3749 


787CIP2C_31 


3411 


798 


1782 


2766 


3750 


787CIP2C_32 


3427 


799 


1783 


2767 


3751 


787CIP2C 33 


3432 


800 


1784 


2768 


3752 


787CIP2C 34 


3441 


801 


1785 


2769 


3753 


787CIP2C.35 


3479 


802 


1786 


2770 


3754 


787CIP2C 36 


3488 


803 


1787 


2771 


3755 


787C1P2C 37 


3488 


804 


1788 


2772 


3756 


787CIP2C_38 


3553 


805 


1789 


2773 


3757 


787CBP2C 39 


3560 


806 


1790 


2774 


3758 


787CIP2C 40 


3618 


807 


1791 


2775 


3759 


787CIP2C 41 


3642 


808 


1792 


2776 


3760 


787CIP2C 42 


3649 


809 


1793 


2777 


3761 


787CIP2C43 


3676 


810 


1794 


2778 


3762 


787CIP2C_44 


3747 


811 


1795 


2779 


3763 


787CIP2C 45 


3917 


812 


1796 


2780 


3764 


787CIP2C 46 


4218 


813 


1797 


2781 


3765 


787CIP2C_47 


4219 


814 


1798 


2782 


3766 


787CIP2C_48 


4222 


815 


1799 


2783 


3767 


787CIP2C 49 


4222 


816 


1800 


2784 


3768 


787CIP2C_50 


4229 


817 


1801 


2785 


3769 


787CIP2C 51 


4230 


818 


1802 


2786 


3770 


787CIP2C 52 


4240 


819 


1803 


2787 


3771 


787CIP2C 53 


4241 


820 


1804 


2788 


3772 


787CIP2C_54 


4249 


821 


1805 


2789 


3773 


787CIP2C_55 


4252 


822 


1806 


2790 


3774 


787CIP2C 56 


4267 


823 


1807 


2791 


3775 


787CIP2C_57 


4272 


824 


1808 


2792 


3776 


787CIP2C_58 


4273 


825 


1809 


2793 


3777 


787CIP2C_59 


4275 


826 


1810 


2794 


3778 


787CIP2C_60 


4283 


827 


181J 


2795 


3779 


787CIP2C_61 


4290 


828 


1812 


2796 


3780 


787C1P2C_62 


4292 


829 


1813 


2797 


3781 


787CDP2C_63 


4305 


830 


1814 


2798 


3782 


787CBP2C_64 


4306 


831 


1815 


2799 


3783 


787CIP2C_65 


4308 


832 


1816 


2800 


3784 


787CIP2C 66 


4322 


833 


1817 


2801 


3785 


787CIP2C_67 


4351 



834 


1818 


2802 


3786 


787CIP2C 68 


4356 


835 


1819 


2803 


3787 


787CIP2C 69 


4399 


836 


1820 


2804 


3788 


787CIP2C 70 


4400 


837 


1821 


2805 


3789 


787CIP2C 71 


4520 


838 


1822 


2806 


3790 


787CIP2C72 


4598 


839 


1823 


2807 


3791 


787CIP2C 73 


4599 


840 


1824 


2808 


3792 


787CIP2C 74 


4600 


841 


1825 


2809 


3793 


787CIP2C 75 


4670 


842 


1826 


2810 


3794 


787CIP2C 76 


4708 


843 


1827 


2811 


3795 


787CIP2C 77 


4734 


844 


1828 


2812 


3796 


787CIP2C 78 


4738 


845 


1829 


2813 


3797 


787CIP2C 79 


4749 


846 


1830 


2814 


3798 


787CIP2C 80 


4752 


847 


1831 


2815 


3799 


787CEP2C 81 


4752 


848 


1832 


2816 


3800 


787CIP2C_82 


4770 | 


849 


1833 


2817 • 


3801 


787CEP2C 83 


4784 


850 


1834 


2818 


3802 


787CIP2C 84 


4785 


851 


1835 


2819 


3803 


787CIP2C 85 


4792 


852 


1836 


2820 


3804 


787CIP2C_86 


4803 


853 


1837 


2821 


3805 


787CIP2C 87 


4811 


854 


1838 


2822 


3806 


787CIP2C_88 


4817 


855 


1839 


2823 


3807 


787CIP2C 89 


4818 


856 


1840 


2824 


3808 


787CIP2C 90 


4820 


857 


1841 


2825 


3809 


787CIP2C 91 


4831 


858 


1842 


2826 


3810 


787CIP2C.92 


4841 


859 


1843 


2827 


3811 


787CIP2C 93 


4869 


860 


1844 


2828 


3812 


787CIP2C 94 


4876 


861 


1845 


2829 


3813 


787CIP2C 95 


4902 


862 


1846 


2830 


3814 


787CIP2C 96 


4910 


863 


1847 


2831 


3815 


787CIP2C 97 


4931 


864 


1848 


2832 


3816 


787CEP2C 98 


5303 


865 


1849 


2833 


3817 


787CIP2C 99 


5317 


866 


1850 


2834 


3818 


787CIP2C 100 


5322 


867 


1851 


2835 


3819 


787CIP2C 101 


5330 


868 


1852 


2836 


3820 


787CIP2C_102 


5333 


869 


1853 


2837 


3821 


787CIP2C 103 


5333 


870 


1854 


2838 


3822 


787CIP2C 104 


5356 


871 


1855 


2839 


3823 


787CEP2C 105 


5363 


872 


1856 


2840 


3824 


787CIP2C 106 


5364 


873 


1857 


2841 


3825 


787CIP2C 107 


5379 


874 


1858 


2842 


3826 


787CIP2C_108 


5386 


875 


1859 


2843 


3827 


787CIP2C 109 


5397 


876 


1860 


2844 


3828 


787CIP2C 110 


5401 


877 


1861 


2845 


3829 


787CIP2C 111 


5419 


878 


1862 


2846 


3830 


787CIP2C 112 


5420 


879 


1863 


2847 


3831 


787CIP2C 113 


5452 


880 


1864 


2848 


3832 


787CIP2C 114 


5467 


881 


1865 


2849 


3833 


787CIP2C 115 


5482 


882 


1866 


2850 


3834 


787CIP2C 116 


5483 


883 


1867 


2851 


3835 


787CIP2C 117 


5492 


884 


1868 


2852 


3836 


787CIP2C 118 


5499 


885 


1869 


2853 


3837 


787CIP2C_119 


5525 


886 


1870 


2854 


3838 


787CIP2C_120 


5538 


887 


1871 


2855 


3839 


787CIP2C_121 


5539 


888 


1872 


2856 


3840 


787CIP2C 122 


5558 j 


889 


1873 


2857 


3841 


787CEP2C 123 


5559 


890 


1874 


2858 


3842 


787CEP2C 124 


5586 


891 


1875 


2859 


3843 


787CBP2C 125 


5619 


892 


1876 


2860 


3844 


787CIP2C 126 


5628 


893 


1877 


2861 


3845 


787CEP2C 127 


5640 



894 


1878 


2862 


3846 


787CIP2C_128 


5640 


895 


1879 


2863 


3847 


787CBP2C 129 


5827 ! 


896 


1880 


2864 


3848 


787CIP2C 130 


6094 


897 


1881 


2865 


3849 


787CIP2C 131 


6195 


898 


1882 


2866 


3850 


787CIP2C_132 


6206 


899 


1883 


2867 


3851 


787CIP2C_133 


6355 


900 


1884 


2868 


3852 


787CIP2C_134 


6362 


901 


1885 


2869 


3853 


787CIP2C 135 


6386 


902 


1886 


2870 


3854 


787CEP2C 136 


6431 


903 


1887 


2871 


3855 


787CIP2C_137 


6457 


904 


1888 


2872 


3856 


787CD?2C_138 


6480 


905 


1889 


2873 


3857 


787CDP2C_139 


6497 


906 


1890 


2874 


3858 


787CIP2C_140 


6532 


907 


1891 


2875 


3859 


787CIP2CJ41 


6598 


908 


1892 


2876 


3860 


787CIP2C 142 


6644 


909 


1893 


2877 


3861 


787CIP2C_143 


6644 


910 


1894 


2878 


3862 


787CIP2C_144 


6645 


911 


1895 


2879 


3863 


787CIP2C 145 


6645 


912 


1896 


2880 


3864 


787CEP2C 146 


6761 


913 


1897 


2881 


3865 


787C1P2C_147 


6782 


914 


1898 


2882 


3866 


787CIP2C 148 


6981 


915 


1899 


2883 


3867 


787CIP2C 149 


6981 


916 


1900 


2884 


3868 


787CIP2C 150 


7000 


917 


1901 


2885 


3869 


787CIP2C_151 


7029 


918 


1902 


2886 


3870 


787CEP2C 152 


7885 


919 


1903 


2887 


3871 


787CBP2C 153 


8143 


920 


1904 


2888 


3872 


787CIP2CJ54 


8143 


921 


1905 


2889 


3873 


787CIP2C_155 


8234 


922 


1906 


2890 


3874 


787C1P2C 156 


8463 


923 


1907 


2891- 


3875 


787CIP2C_157 


8467 


924 


1908 


2892 


3876 


787CIP2C 158 


8540 


925 


1909 


2893 


3877 


787CIP2C 159 


8600 


926 


1910 


2894 


3878 


787CEP2C_160 


9656 


927 


1911 


2895 


3879 


787CIP2CJ61 


9669 


928 


1912 


2896 


3880 


787CIP2C 162 


9695 


929 


1913 


2897 


3881 


787CIP2C_163 


9744 


930 


1914 


2898 


3882 


787CIP2C_I64 


9849 


931 


1915 


2899 


3883 


787CIP2D_1 


4180 


932 


1916 


2900 


3884 


787CIP2D 2 


4181 


933 


1917 


2901 


3885 


787CIP2D 3 


4314 


934 


1918 


2902 


3886 


787CIP2D_4 


4500 


935 


1919 


2903 


3887 


787CIP2D_5 


5651 


936 


1920 


2904 


3888 


787CIP2D_6 


5691 


937 


1921 


2905 


3889 


787CIP2D_7 


5881 


938 


1922 


2906 


3890 


787CIP2D 8 


5882 


939 


1923 


2907 


3891 


787CIP2D_9 


6209 


940 


1924 


2908 


3892 


787CIP2D 10 


6719 


941 


1925 


2909 


3893 


787CIP2D 11 


8130 


942 


1926 


2910 


3894 


787CIP2D_12 


8863 


943 


1927 


2911 


3895 


787CIP2D_13 


8902 


944 


1928 


2912 


3896 


787CEP2D_14 


9162 


945 


1929 


2913 


3897 


787CIP2D_15 


9197 


946 


1930 


2914 


3898 


787CIP2D_16 


9215 


947 


1931 


2915 


3899 


787CIP2D 17 


9232 


948 


1932 


2916 


3900 


787CIP2D_18 


9262 | 


949 


1933 


2917 


3901 


787CIP2D_19 


9369 | 


950 


1934 


2918 


3902 


787CIP2D 20 


9371 


951 


1935 


2919 


3903 


787CBP2D_21 


9516 


952 


1936 


2920 


3904 


787CIP2D_22 


9601 


953 


1937 


2921 


3905 


787CIP2D_23 


9731 



954 


1918 
i yjo 


2922 


3906 


787CIP2D 24 


9733 1 


955 i 


1939 


2923 


3907 


787CDP2D 25 


9769 


956 i 


1940 


2924 


3908 


787CIP2D 26 


9804 


957 


1941 


2925 


3909 


787CIP2D 27 

9 V 9 VIA mm 1 0 <9kt> 9 


9816 


95 8 

J JO 


1942 


2926 


3910 


787CIP2D 28 


9844 


959 

.7*7.7 


1943 


2927 


3911 


787CIP2D 29 


9924 j 


960 


1944 

1 SIT 


2928 


3912 


787CIP2D 30 


9936 


961 


1945 


2929 


3913 


787CIP2D_31 


10163 


962 


1946 


2930 


3914 


787CIP2D_32 


10165 


963 


1947 


2931 


3915 


787CIP2DJJ3 


10165 | 


964 


1948 


2932 


3916 


787CIP2D 34 


10244 


965 


1949 


2933 


3917 


787CIP2D 35 


10278 j 


966 


1950 


2934 


3918 


787CIP2E 1 


4251 ! 


961 


1951 


2935 


3919 


787CIP2E_2 


5310 


968 


1952 


2936 


3920 


787CIP2E 3 


5697 


969 


1953 


2937 


3921 


787CIP2E 4 


5731 


970 


1954 


2938 


3922 


787CIP2E 5 


5733 


971 


1955 


2939 


3923 


787CIP2E 6 


5734 


972 


1956 


2940 


3924 


787CIP2E 7 


5740 


973 
y t j 


1957 


2941 


3925 


787CIP2E_8 


7657 


974 


1958 


2942 


3926 


787CIP2E 9 


9572 


975 


1959 


2943 


3927 


787CIP2F 1 


1363 


976 


1960 

i y\j\i 


2944 


3928 


787CIP2F 2 


4303 


977 

y / / 


1961 

i y\Ji 


2945 


3929 


787CIP2F 3 


5760 


978 


1962 


2946 


3930 


787CIP2F 4 


5766 


979 

y iy 


1963 


2947 


3931 


787CIP2F 5 


5767 


980 


1964 


2948 


3932 


787CBP2F 6 


5767 


981 


1965 


2949 


3933 


787CIP2F 7 


5770 


982 


1966 


2950 


3934 


787CIP2F 8 


6855 


983 


1967 


2951 


3935 


787CIP2F 9 


10026 


984 


1968 


2952 


3936 


787CIP2F 10 


10227 • 



TABLE 6 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=>Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 


2953 


A 


3 


324 


ISEHRIEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CGWTILLTLTMVQGEP*GP\KG1PGVFHTNSSYPH 
WGWAKPPAGD*DLLPAPGQEGTPLFTR*SLCTY 
CPID 


2954 


A 


18 


467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 

YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQ 

GTLRPPIIWKRNNIILNNLDLEDINDFGDDGSLYIT 

KVTTTHVGNYTCYADGYEQVYQTfflFQVNVPPV 

IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKGIVTSKHNNDTQHIWESDSNEFSV 
IADPRGNTLGRGTTIT*VSIPPSL 


2956 


A 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVHGW 

VLGKIMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWnCFCVWMAAILLSIPQL 

VFYTVNDNARCIPIFPRYLGTSMKALIQMLEICIG 

FVVPFLIMGVCYFITARTLMKMPNIKIS 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLNILKNFFLSPLDTRKNKVFKKWAGG 
PGAVAHACNPSTLGGRGGRITKSGDRDHPGQHG 



SEQ ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F«Pnenylalanine, G*=Gtycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leuclne, M=Methionlne, 
N=Asparagine, P^Proline, Q^Glutamine, R^Arginine, S=*Serine, 
T^Tnreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLWFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREIIOHPSAKGNLCPPTN 
ETRKCTVQRJKKCQKGERGKKGRERKRKKPNKG 
ESKEAIPDSKSLESSKEIPEQRENKQQQ 


2959 


A 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSELEWMFCSFLFSDVDSDNWCQIL 
DFLTAVWLIFLI\LVLCGFTLVLLVRIICGSOKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQRNVSMRPSIWIHVHLKPPC 
RLVELLPFSSALQGLSHLSLGTTLPA^*GHLRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEDDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRRMPLITTVTLLKMVARHHMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTfflQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVIPKKTGSPEIKLKITK 

TIQNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKRKKSNKHDSSRSEERKSHKIPKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPSSANTIFCSNNGSV 

HWKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKINTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERffiQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

MSPVVKffiQVFALQNATGDGKFIDQFVYSTKGIG 

NKTEISVRGQDRLnSTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKOORRSIRTRSESEKSTEWPKKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALIQKLNSDPQFVLAQNVGTTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFMKKLNIEEFEFS Q S YLFF WDK VERC YFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLVNIVEKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRV VC ICLGNPPETFT WEYRDKDKNNKKIG 

PVITPLEFNR/EQHVKPLFNMEDKICLVNDPRPQH 

KYNKLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

KMVAASIKDG\EAVWFGCDVGKHFYNSKLG\LSD 

MNLYDHELWGVSLKNMNKAER\LTFGES\LMT 

HTMTFTAV/SOSRDDSGMVLFTKWNRVGEFOWG 

EDHGHXKG YLCMTD* VG SLEYV YEV V/V WDRKH 

VP\EEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


90 


543 


RHYDSAGKITIJKIAKNYLEQRAVGGASPRLAQS 
VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 
DRMKTTIKETST* LSNS YL VFPLM* SLTYLMKMS 



SEQW 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, LpLeucine, M=Methlonine, 
N=Asparagiae, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










FERCTAKNKMFVNSPFTKVDNYCT\SS\WKKFYL 
KCYFSLNTIKKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AOTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKD VP/IACAS A * GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYWIFHMLKXAVNWLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKE VPLEEEMLIQ SEKKTQLSKTES VKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKD VP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETAhfYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPrVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYV^MKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMGSGI 

LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 

LSMCIQTAYLGP*TNYFMVLPAH*LTCLPLIEFLQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E==Giutamic Acid, ^Phenylalanine, G=Grycine, H=Histidine, 
I^Isoleudne, KHLysine, L»Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutaraine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










SL*NSL\*AVTSYEDLGLFAFGLPGKLWAGTniQ 

MGAMSSYLLIIKTELPAAIAEFLTGDYSRYWYLD 

GQTLLHICVGIVFPLALLPKIGFLGYTSSLSFFFM 

MrTALVVIIKKWSIPCPLTL>nr^EKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSILPIYCE 

LQSPSKKmQl^TNTAIALSFLIYFISALFGYLTF , 

YD/GTTKAQRGEVTCHRIKDKVESELLKG***IP* 

SHDVVVMT\VKLCILFAVLL\TWLIHFPARKAVT 

MI^FSNFPFSWIRHFLITLALNIIIVLLAIYWD^ 

WGVVGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSDLRNSLSVYIILPASRKSIYFK 

I 


2967 


A 


3 


3222 


SGIWRALWREKKPGGGRRVKRJRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVIEQFEDLLVRILLLAACISFVLA 

WFEEGEETITAFVEPFVILLILIANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

IVPGDIVEVAVGDKVPADIRILAIKSTTLRVDQSIL 

TGEYVSVIKHTEPVPDPRAVNQDKKNMLFSGTNI 

AAGKALGIVATTGVGTEIGKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAffEGLPAVIT 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATICA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA 

PEGVIDRCNYVRVGTTRVPLTGPVKEKIMAVIKE. 

WGTGRDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGSIQLCRDA 

GIRVIMITGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKIVE YLQ S YDEIT AMTGD G VND AP ALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTTVAAVEEGR 

AIYNNMKQFIRYLISSNVGEVVCIFLTAALGLPEA 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPLI\SGWLFFRYMAIGGYVGAATVGAAA 

WWFLYAEDGPHVNYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

OSLLRMPPWVNIWLLGSICLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRKLSISWQFLI 

VLVLELQILSALDFDPYRVLGVSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDKFIQISKAYEELSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSIDEKYLLHFSHY 

VNEVAPDSFKKPYLIKITSDWCFSCIHIEPVWKEV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGHNGKISFFHNAVVRENLRQFVESLLPGNLVEK 

VTNKNYVRFLSGWQQENKPHVLLFDQTPIVPLL ' 

YKLTAFAYKDYLSFGYVYVGLRGTEEMTRRYNI 

NIYAPTLLVFKEHINRPADVIQARGMKKQIIDDFI 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, KHLysine, L=Leucine, M=M ethionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=1>rosine, 
X=Uokno>vn, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










TRNKYLLAARLTSQKLFHELCPVKRSHRQRKYC 

VVLLTAETTKLSKPFEAFLSFALANTQDTVRFVH 

VYSNRQQEFADTLLPDSEAFQGKSAVSLLERRNT 

AGRWYKTLEDPWIGSESDKFILLGYLDQLRKDP 

ALLSSEAVLPDLTDELAPVFLLRWFYSASDYISD 

CWDSffHNNWXREMMPLLSLffSALFILFGTVT/Q 

AFSDSNDERESSPPEKEEAQEKTGKTEPSFTKENS 

SKIPKKGFVEVTELTDVTYTSNLVRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHREWLEYLLEFAQDAAPIPNQYDKHFMERDY 

TG Y VLALNGHKKYFCLFKPQKTVEEGGKP* G SC 

SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 

WMERLLEGSLQRFYIPSWPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFTTFLSFATG 

ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 

ASDIQEWLFERPHTMPKYLLGSVNKS VVPDA' GI 

P/YTSSP*CHPMASLLIOTLQFPDEGNYTVKVNIQG 

NGTLSASQKIQVTVDDPVTKPWQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQNNTLHIAPVTKEDIGNYSCLVRNPVSEM 

ESDIIMPHYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNNITGRQDETHF 

TVnTSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL 

QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

FLTLLCLLLLIGLGVLASMFHVTLKIEMKKMNKL 

QNISEELQRNISLQLMSNMNISNKIRNLSTTLQTI 

ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 

LSDDVQTWQESKMACAAQNASLLKINNKNALE 

FIKSQSRSYDYWLGLSPEEDS/YSWYESG*YNQ\P 

SAWVIRNAPDLNNMYCGYTNRLYVQYYHCTYK 

QRMICEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNW 

EMLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPAJHENAF 

rVFIASSLGHMLLTCILWRLTKKHTVSQE\DGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

TGE*KRWRLQMGIE*GVASRRQ*VRNSVRGLVC 

HNSSAPPMYMGFFSPTVFGGGVGG*LHVTFn.HP 

PEVEAAGIPLLLGPSLPQRQGREHIWILAAPACA 

PFrTOR*WEPRElRPSP*ELGLRGEPTLSYPASCRVI 

RQPEP*DRKSYSWKQRLFIINFISFFSALAVYFRHN 

MYCEAG VYT1FAILE YTVYLTNMAFHMTA WWD 

FGNKELLITSQPEEKRF j 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LD ARQLPA WFD Q AKFGIFIHWG VFS VPSFGSE WF 

WWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPL 

FTAKFFNANQ\WADIFQASGAKYIVLTSKHHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, HHHistidine, 
I=Isoleudne, K=Lysine, LRLeudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraioe, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkhown, »=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










STGFLAWLYNESPVRGTVVTNDRWGAGSICKHG 

GFYTCSDRYNPGHLLPHKWENCMTIDKLSWGY 

RREAGISDYLTIEELVKQLVETVSCGGNLLMNIG 

PTLDGTISVVFEEPvLRQMGSWLKVNGEAIYETHT 

WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTS 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 

GMVELPQLTIHQMPCKWGWALALTNVI 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGELQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPILPRIQEQFQKNPDSYNGAVRENYTW 

SQDYTDLEVRVPVPKHWKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPIDIDKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

K VHEMLKKG WD AEG SPFRGQREDP AMFNISPG A 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKEIRLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLYIV 

MEYCDGGDLMQKDCQQKGKLFPEDMILNWFTQ 

MCLGVNH1HKKRVLHRDIKSKNIFLTQNGKGKL 

GDFG S ARLLSNPMAFACTYVGTP YYVPPEI WEN 

LPYNNKSDIWSLGCILYELCTLKHPFQANSWKNL 

ILKVCQGCISPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGrVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTPPJCKTNPSRIRIALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 

HLPvKASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 

NILKNADLSLAFQTYTIYRPGSVEGFLKGPLSEETE 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 

DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

AR1WNTGELAAIKVIKLEPGEDFAVVQQEI1MMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQlTATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQGVGYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 



SEQ ED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline t Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V^Valine, W«=Tryptophan, Y=Tyrosine, 
X«Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCWPvNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQWRFETVNPNSTSSWFTES 

DTPQTTWTHVTQLERDTILVCLDCCIKTVNLQGR 

LKSSPvKLSSELTFDFRIESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVWLES 

RPTDNPTANSNLY1LAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

AKNVNTGELAAIKVIKLEPGEDFAWQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG . 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQWRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRffiSIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRWVLES 

RPTDNPTANSNLYILAGHENSY 


2977 


A 


174 


1543 


YSLRKGITFKLAGAMVHIKKGELTQEEKELLEVI 

GKGTVQEAGTLLSSKNVRVNCLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDWNSVGRT 

AAQMAAFVGQHDCVTIINNFFPRERLDYYTKPQ 

GLDKEPKLPPKLAGPLHKIITTTNLHPVKIVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAMKMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKG\RASDGFPVYPEKILRESIRK\FPYCEATLL 

QQL VRS IAP VEIG SDPTAFS VLTQ AITG Q VGF VD V 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

FTHKKICKNLKDIYEKQQLEAAKEKRQEENHGK 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

KESLESEAELEGLQDAPAGPQVSEE 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLQDPCSLEYWDELQKVFVAFREFNL 
SESKVCELQLPDINLVNDQKKLVSSDLWRIVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCysteine, D=Aspartic Add, 
&=G!utnmic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, F=Proline, Q=GIutamioe, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQ YLQPF V SDRNMPSELEYMTV SFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

WKPFSIFGQMAVSSDWEKLLDCTVIVDSVFVN 

LGQHWHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLHKVQQLNGVQKQinCGRQnCSYL 

SQSIELKWQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSIVIQVPSSNSSnYVWCTVLTLEPNSQVQQ 

RMIVF SPLFIMRSHLPDPIIIHLEKRSLGLSETQHP 

GKGQEKPLQNIEPDLVHHLTFQAREEYDPSDCA 

VPISTSLDCQIATKVHPGGTVNQELDEFYGPEKSL 

QPIWPYNKKDSDRNEQLSQWDSPMRVKLSIWKP 

YVRTLLIELLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKIIIPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWKDGGNGEWTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSMVQQGIQIIQIEDKTTIINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPC WDLMPDISQSVLDASLLQK ' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKENIKDIPKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQVVFLTGFGYVYVDW 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

MFITQLSLAVFDDLTHHKASAELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFDCLCITLNEGKSILCDINEFSFEL 

KPARLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKfflSKGTLTSITNLATSLARNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDWLVRGSGQEHEGCLLLTSEVL 

FWSVSEDTQQQAFPVTEBDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDYIT 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPASVLCPRCLTGSAVGSAEWKSLWLFPFS 

SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPHIG 

NYRLLKTIGKGNFAKVKLARHILTGKEVAVKIID 

KTQLNSSSLQKLFREVRIMKVLNHPNWKLFEVIE 

TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 

RAKFRQIVSAVQYCHQKFIVHRDLKAENLLLDA 

DMNIKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 

FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 

NLKELRERVLRGKYRIPFYMSTDCENLLKKFLtt. 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PbenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










NPSKRGTLEQIMKDRWMNVGHE\DDELKPYGEP 

LP\D YKDPRRTELMVSMGYTREEIQDSL VG QRYN 

EVMATYLLLGYKSSELEGDTITLKPRPSADLTNS 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA 

SPLPGLEPxKKTTPTPSTNSVLSTSTNRSRNSPLLNE 

RASL\GQGFHPEWAKTALTMPGSRASTASASAA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHNISSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVR\DQQNLPYG 

VTPASPSGHSQGRRGASGSDFSKFTSKFVRRNLNE 

PESKDRWETLRPH WINS G GNDKEKEEFRE AKPR 

SLRFTWSMKTTSSMEPNEMMREIRKVLDANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQEDEHKVFANEVN 

SHREQIDELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEBCRAE 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKG QQMLARCPKS AETNID QDINNLKEKWES VE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLELDTVLFQIDEHKVFANEVN 

SHREQHELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKWQRLVERGRSLDDARKRAKQFHEAW 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Pheny!alanine, G=Grycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leudne, M^Metbionine, 
N=*Asparagine, P=Proline, Q=Glutamine, R=*Arginine, S^erine, 
T=Threonine, V«Valine, W^Tryptophan, Y^TVrosine, 
X-Unknown, *=Stop codon, /^possible nudeotide deletion, 
\— possible nudeotide insertion 


- 








SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALroWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA ' 

RELffiGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPD^ITTIKHWITnRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVEPQEffiEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVPJLRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKPI 

DKRIYKGTQPTCHDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQ\AWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYVVTGGEDDLVTVWS 

FTEGRWARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRJHEV 

PLLEPLVCKKIAQERLTVLLFLEDCnTACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTW 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 

LQELNANLSNLTSAFEKATAEKIKCQQEADATN 

RVILLANRLVGGLASENIRWAESVENFRSQGVTL 

CGDVLLISAFVSYVGYFTKKYRNELMEKFWIPYI 

HNLKVPEPITNGLDPLSLLTDDADVATWNNQGLP 

SDRMSTENATELGNTERWPLIVDAQLQGIKWIKN 

KYRSELKA1RLGQKSYLDVIEQATSEGDTLLIENI 

GETVDPALDPLLGRNTIKKGKYIKIGDKEVGVPP 



S£QD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=As parti c Add, ! 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 




* 






Q VPPDPTHQ VLQPTLQ ARDAG S VHNLINFL VTRD 

GLEDQLLAAVVAKERPDLEQLKANLTKSQNEFK 

IVLKELEDSLLARLSAASGNFLGDTALVENLETT 

KHTASEIEEKVVEAKITEVKINEARENYRPAAER 

ASLLYFILNDLNKINPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GWSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEWAENALDVAAEK 

GHWVILQNIHLVARWLGTLDKKLERYSTGRHED 

YRVFIRAEPAPSPETHIIPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAVVAERRKFGAQGWNRSYPFNNGDLTISI 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEYIDENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVVV 

AFQECERMhOLTNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLLRIRELEAWTTDFALPTTVWLAGFFNPQS 

FLTAIMQSMARKNEWPLDKMCLSVEVTKKNRE 

DMTAPPREGSYVYGLFMEGARWDTQTGVIAEA 

RLKELTPAMPVIFIKAIPVARNffiTKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPGIAMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYIEGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQIAIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGVVGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGWDEEQLFKKPRQVVHKNTRFLRDPFSQALSR 

CQLQQAAALNAQHKQGKVGPDGKELIPQESPRV 

GGFGFVATPSPAPGVNESPMMTWGEVENTPLRV 

EG SETP YVDRTPGPAFKILEPGRRERLGLKMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRL V SRTASK YTDRALRA S YTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 

• 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQVQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAJD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aciu res i aue oi 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepnae 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Pnenylalanine, G=GIycine, H=Histidine, 
I=Isoleudne, KpLysine, L=Leudne, M=Methionine, 
N-Asparagine, P^Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nudeotide deletion, 
\=possib!e nudeotide insertion 










WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GG QQRAGD WKCPNPTCENMNFS WRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQNQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFS WRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 

WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 

GPDG\PHAIAPTLSWAIPRQQCSPQPGRLNALPPD 

RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 

CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPL YAAIFLVG VPGNAMV AWV AGKVAR 

RRVGATWLLHLAVADLLCCLSLPILAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAW\CLRFS/GACGVQVACGAAWTLALL 

LTVPSAIYRRLHQEHFPARLQCWDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDDIQKGNTIKRLNIQKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTNVSPMHLQfflREQMAIALKRLKE 

LEEQVRTEPVLQVKISVLQEEKRQLVSQLKNQRA 

ASQINVCGVRKRSYSAGNASQLEQLSRARRSGG 

EL YBD YEEEEMET VEQ STQRIKEFRQL\TADMQ A 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIVVYHRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGVMTEADKEIELQQQTIESLKEKIYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, MNMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LVFSKWEAWQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKVVQPELPMNWWTVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLTLLKTNLNLKEVRSIGCGDCSVDVTVCS 

PKECASRGVNTEAVSQVEAAVMAVPRTADQDT 

STDLEQVHQFTNTETATLIESCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRHACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYDERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVBEYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYELSEBCMLSACNLLKNTINDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVINLADGNGNTALHYSVSHSNFEIVKLLL 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 

RTVEELFGCGDVNAKASQAGQTALMLAVSHGRI 

DMVKGLLACGADVNIQDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDGSTALSIALEAGH 

KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 

RGSFD 


2990 


A 


69 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 
AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 
RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 
ELEETRGPPASANPDKDHSTQPGTMGRKKIQISRI 
LDQRNRQVTFTKRKFGLMKKAYELSVLCDCEIA 
LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 
TNTDILETLKRRGIGLDGPELEPDEGPEEPGEKFR 
• RLAGEGGDPALPRPRL YPAAPAMPSPDWYGAL 
PPPG\CDPSGLGEALPAQSRPSPFRPAAPKAGPPG 
LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 
GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 
PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 
LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPP\ 
CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 
\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 
GLLSFFLFVCISTNKNARGVRGPEKK 


2991 


A 


3 


1159 


EPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 

CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 

RSTWDEYKGNLKRQKGEPvLRLPPWLKTEIPMGK 

hnTNKlKNTLRNLNLHTVCEEARCPNIGECWGGG 

EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

LDASEPYNTAKAIAEWGLDYWLTSVDRDDMP 

DGGAEHIAKTVSYLKERNPKILVECLTPDFRGDL 

KAIEK VAL SGLD V YAHNVETVPELQSK VRDPRA 

NFDQSLRVLKHAKKVQPDVISKTSIMLGLGENDE 

QVYATMKALREADVDCLTLGQYMQPTRRHLKV 

EEYITPEKFKYWEKVGNELGFHYTASGPVLVRSS 

YKAGEFFLKNLVAKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCystelne, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G tycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRILKGQKNGKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGVVrri'RVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDED 

VILGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRIDHGHHEGVAYQA 

LTEAVMFDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFNSGVRPDVNESESGSPDYHQQAGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLKMNRLFGKAKPKAPPPSLTDCIGTVD 

SRAESIDKKISRLDAELVKYKDQIKKMREGPAKN 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TS\HYTIQSLKI)TKTTVDAMKLGVKENIKKAYKQ 

VKIDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PAIPEGVPTDTKNKDGVLVDEFGLPQIPAS 


2994 


A 


1710 


161 


RRCELTPFIIKTLILPKSWGAFPEDVVMQHVSSSQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 

SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

YIQVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQIAQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGHHHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSIIQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLDI 

EEEEEE\HFEVINDEVKWARKHGQPGTPVAIAT\ 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 ' 


924 


SAPSGIDASTHAFARCKHPINVRRDPSIPIYGLRQS 

ILLNTRLQDCYVDSPALTNIWMARTCAKQNINAP 

APATTSSWEWRNPLIASSFSLVKLVLRRQLKNK 

CCPPPCKFGEGKLSKRLJCHKDDSVMKATQQARK 

RNFISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAAT\QALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAW 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGKPSQRRISGKSTFHSEMEGEDTRDDSLYSI 

LEELWQDAEQKRCQEKHNKiLSRTTFLNKKILN 

TEWDYEYKDFGKFVHPSPNLILSQKRPHKRDSFG 

KSFKHNLDLHIHNKSNAAKNLDKTIGHGQVFTQ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

QNVKFPIGEKAOTCTEFGK2FTQRSHFFAPQKIHT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutemic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L?»Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopbau, Y=Tyrosine, 
X^Uuknown, *=Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYIX 

CTKM/CGKGLHPRNSELIMHEKTHTREKPYKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 

MHQRIHTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKPYECSDCGKSFPSKSQLQMHKRIHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSN FNKHQTIHTGEKP YVC ADCGRAFIQK 

SELITHQRIHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RJHTGEKPYICAECGKAFTDR5NFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQW 

FHNtfSNWSLEDTGALLSSGQKDYVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIG/VTFGYF\SDRLGRRVVLWATSSS 

MFLFGI AAAF A VD YYTFMAARFFLAMV ASG YLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQMILSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQKMVDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FLLGVVEIPAYTFVCIAMDKVGRRTVLAYSLFC\S 

ALACGVVMVIPQKHYILGWTAMWGKILPIGAA 

FG\LIYLYTAELYPnVRSLAVGSGSMVCRLASIL 

APFSVDLSSIWIFIPQLFVGTMALLSGVLTLKLPE 

TLGKRLATTWEEAAKLESENESKSSKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPLIYNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRA SHGTKMMTPEVL AEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLRQ 

LKNAGKILLLITSSHSDYCRLLCAXYILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SLDKPGWYSQGNAVHLYELLKKMTGKPEPKW 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FFMDSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDLHIHSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEKVLGIVVQNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 



•TV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, j 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










ETVRRETQTSCFCNHLTYFAVLMVSSVEVDAVH 

KHYLSLLSYVGCWSALACLVTIAAYLCSRVPLP 

CRRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLY 

RLVVEVFGTYVPGYLLKLSAMGWGFPIFLVTLV 

ALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDSL 

VSYITmGLFSLVFLFNMAMLATMVVQILRLRPH 

TQKWSHVLTLLCLSLVLG\LPWALIFFSFASGTFQ 

LVVLYLFSIITSFQGFLIFIWYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 

RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 

AGSDGESIGNCPFSQRLFMILWLKGVVFSVTTVD 

LKRKPADLQNLAPGTHPPFITFNSEVKTDVNKIEE 

FLEEVLCPPKYLKLSPKHPESNTAGMDIFAKFSA 

YIKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 

EIDENSMEDIKFSTRKFLDGNEMTLADCNLLPKL 

fflVKWAKKYRNFDIPKEMTGIWRYLTNAYSRD 

EFTNTCPSDKEVEMYSDVAKRLHQVKSRLLKE 

VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 1 

WTKARGPFWQEDWVWDMRLKMTTRNFPEREV 

PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGD SD ACGKGFNH SME VIHGRNP VREKP YK Y 

PESVKSFNHFTSLGHQKIMKRGKKSYEGKNFENI 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRJHTGE 

KPYECLECGKTFNRNSSLELHQRTHTGEKPYRCN 

ECGKPFTDISHLTVHLRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQKIHSGEKPYECKECGKTFIESAYLIRHQRIH 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VGSEKVTMQNLNDRLASYLDKVRALEEANADL 

EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKIIA 

ATIENAQPILQ1DNARLAADDFRTKYEHELALRQ 

TVEADVNGLRRVLDELTLARTDLEMQIEGLKEE 

LAYLRKNH*EEMLALRGQTGGEVNVETDAAPG 

VDLSCILNEMRNQYEQMAEKNRRDAETWFLSKT 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepuQc 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine t 
I=Isoleucine, KpLysine, L=Leucine, MNVlethionine, 
N^Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=$erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 

TT^PUSalUlC UUUCUUUC 1 113 CI UUU 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEDEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPELKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 

DKVLVAAPvRNASAVVLYNEERYGNITLPMSHAG 

TGNIWIMISYPKGREILELVQKGIPVTMTIGVGT 

RHVQEFISGQSVVFVAIAFITMMnSLAWLDFYYIQ 

RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKHGE 

KGroVDAENCAVCIENFKVKDIIRILPCKHIFHRIC 

IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 


184 


2552 


TMTIHQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RJDLSSRVPRSDGKILHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFIIDEKTGDHATRRIDREEKAF YTLRAQ AINRR 

TLRPVEPESEFVIKIHDINDNEPTFPEEIYTASVPE 

MSVVGTSWQVTATDADDPSYGNSARVIYSILQ 

GQPYFSVEPETGIIRTALPNMNRENREQYQVVIQ 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRITOGDGTDMFDIVTEKDTQEGIITVKKPLDYES 

RRLYTLKVEAENTHVDPRFYYLGPFKDTTIVKISI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLTVIAAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTAPJL 

TRKNGFNRHEISTYLLPVVISDNDYPIQSSTGTLTI 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIAIL 

LCmLLVTVVLFAALKRQRKKEPLILSKEDIRDNIV 

SYNDEGGGEEDTQAFDIGTLRNPAAIEEKKLRRD 

IIPETLFIPRRTPTAPDNTDVRDFINERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNKLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGIMLTELEKALNSnDVYHKY 

SLIKGNFHAVYRDDLKKLLETECPQYIRKKGAD 

VWFKELDEMTDGAVNFQEFLILVIKMGVAALNSn 

DVYHKYSLIKGNFHAVYRDDLQKLLETECPQYI 

RKKGADVWFKELDINTDGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGEEAINVPEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWE 

YQHHKPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHAHLVRPYVGIHL 

RIGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTMTMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

pcpuuc 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H=Histidine, 
Msoleucine, K=Lysine, L°Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Giutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *»Stop codon, /^possible nucleotide deletion, 

Vgrirtccililp nurlpnfirlf Incft-tinn 

r^puaaiuic uuucuiiuc uiacruuu 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLVVSPDSIHSVAPENEGRLV 

HIIGALRTSKLLSDPNYGVHLPAVKLRPvHVEMY 

QWVETEESREYTEDGQVKKETRYSYNTEWRSEII 

NSKNFDREIGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVDIIRRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HWTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRILYTL VD WFPVFRDL VNIGLKAFAF C V AT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPILVAR 

TRVPAKKLE 


3009 


A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPGGG 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DRILVEKRCWDIALGPLKQIPMNLFIMYMAGNTI 

SIFPTMMVCMMAWRPIQALMAISATFKMLESSS 

QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

VVPECTMASSNTVLMRLVASAYSIAQKAGMIVR 

RV1AEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKFPKLTIIGEEDLPSEEVDQELIEDSQWEEBLK 

QPCPSQYSAJKEEDLVVWVDPLDGTKEYTEGLL 

DNVTVLIGIAYEGKAIAGVTNQPYYNYEAGPDAV 

LGRTIWGVLGLGAFGFQLKEVPAGKHIITTTRSH 

SNKLVTDCVAAMNPDAVLRVGGAGNKIIQLIEG 

KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 

IHGNVLQYHKDVKHMNSAGVLATLRNYDYYAS 

RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFITNH 

SDQPPQNFSATPNVTTCPMDEJOLLSTVLTTSYSVI 

FIVGLVGMIALYVFLGIHRKRNSIQIYLLNVAIAD 

LLLIFCLPFRIMYHINQNKWTLGVILCKVVGTLFY 

MNMYISIILLGFISLDRYIKINRSIQQRKAITTKQSI 

YVCCrVWMLALGGFLTMIILTLKKGGHNSTMCF 

HYPJDmNAKGEAIFNFILVVMFWLIFLLIILSYIKI 

GKNLLRISKRRSKFPNSGKYATTARNSFIVLUFTI 

CFVPYHAFRFmSSQLNVSSCYWKEIVHKTNEIM 

LVLSSFNSCLDPVMWLMSSNIRKIMCQLLFRRF 

QGEPSRSESTSEFBCPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 

PVPTPPDMQVQENFMSRIYGKWYNLAIGSTCPW 

LKKJMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

WHTNYDEYAIFLTKKFSRHHGPTITAKLYGRAP 

QLRETLLQDFRWAQGVGIPEDSIFTMADRGECV 

PGEQEPEPELIPRVRRAVLPQEEEGSGGGQLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 

ETFQYGGCMGNGNNFVTEKECLQTCRTVAACN 

LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 

GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFNDPL 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopnan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










VSEEDMVTWEDWMNFYINYYRQQVTGEPQER 

DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 

PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASWSWSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFTWFFHVFFIELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERK1TRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSICEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDnST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDHST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3017 


A 


36 


704 


EAHPGGQLGSERNGVRMDEDVLTTLKILIIGESG 

VGKSSLLLRFTDDTFDPELAATIGVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTRRDTFVKLDNWLNELETYCTRND1VNM 

LVGNKIDICENREVDRNEGLKFARKHSMLFIEAS 

AKTCDGVQ'CAFEELVEKIIQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 

VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 

HTSHSG 


3019 


A 


1307 


711 


PGITMAASLVGKKTVFVTGNAKKLEEWQILGDK 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPYDCWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGPJVAPRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYKIAA 
LVFYSCIFIIGLFVNITALWFSCTTKKRTTVTIYM 
MNVALVDLIFIMTLPFRMFYYAKDEWPFGEYFC 
QELGALTVFYPSIALWLLAFISADRYMAIVQPKY 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methiooine, i 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 




• 






AKELKNTCKAVLACVGVWIMTLTTTTPLLLLYK 

DPDKDSTPATCLKISDIIYLKAVNVLNLTRLTFFF 

LIPLFIMIGCYLVIIHNLLHGRTSKLKPKVKEKSIR1 

IITLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDVILYYIVSKQFQARVISVM 

LYRNYLRSMRRKSFRSGSLRSLSNTNSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRR Y WEEETVPTTAG A SPGPPRNKXNREL 
RPQRPKNAY1LKKSRISKKPQVPKKPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 
PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 
PGFLEGEDGEDTAKICQADIVEAVDIASAAKHFD 
LNLRQFGP YRLN YSRTGRHL AFG GRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
. 'RWLHTYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 
TASETGFLTYLDVSVGKIVAALNARAGRLDVMS 
QNPYNAVIHLGHSNGTVSLWSPAMKEPLAKILC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDW 
NIWAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSEIKMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLYQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQKMFECSECEESFS 

I«CKCHLILHKIIHTGERPYECSDREKAFIHKSEFIHH 

QPvRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

LIRHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNLIRHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIAAYQRFCSRPPKGFGKYFPNGKNGKKASEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDEPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGREITWKDFVNNYLSKGVVDRL 

EVVNKRFVRVTFTPGKTPVDGQYVWFNIGSVDT 



SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, B=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=GIycine, H=Histidi ne, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methiontne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










FERNLETLQQELGIEGENRVPWYIAESDGSFLLS 

MLPTVLIIAFLLYTIRRGPAAIGRTGRGMGGLFSV 

GETTAKVLKDEIDVKFKDVAGCEEAKLEIMEFV 

NFLKNPKQYQDLGAKIPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCILFIDEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNWILAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASIFKVHLRPLKL 

DSTLEKDKLARKLASLTPGFSGADVANVCNEAA 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 

GGRVSEEIFFGRITTGAQDDLRKVTQSAYAQIVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAnSRVQCRTVALDLRSHGETKVKNPED 

LSAETMAKDVGNWEAMY GDLPPPIMLIGHSMG 

GAIAVHTASSNLVPSLLGLCMIDVVEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEGIIEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 

YEAHAWIQRILSLQNHHnENNHILYLGRKEHDIL 

SQLQKTSSVSITEnSPGRTELEIEGARADLIEWM 

NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 

QKTQDEMKENIIFLKCPVPPTQELLDQKKQFEKC 

GLQVLKVEKIDNEVLMAAFQRKKKMMEEKLHR 

QPVSHRLFQQVPYQFCNWCRVGFQRMYSTPCD 

PKYGAGIYPTKNLKNL AEKAKKI S AADKLIYVFE 

AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSWD 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFIFSK 
SMNESMKNQKEFMLMNARLQLERQLIMQ SEMR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLVPIVPLSFILTYQYDLGYGTLLERMK 
GEAEDILETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKEPESSSTWVRDREGHIRSRRSMKMLWKLT 
DNIKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSLVSEFLHRD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


3029 


A 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMKWFWDSAEEGYRTYHMDEYDEDKNP 

SGHNLGTSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NWVLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLDLISPQNPLGDVY 

SPEELQEYLVFAKRHRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVLLSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMAVST 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 

TDSQKDMIEIPLPPWQERTDESIETKRARLLYESR 

KRGMLENCILLSLFAKEHLQHMTEKQLNLYDRLI 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQISLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCELKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQNFLSLALPKGGNKHLSNLTILWLKLLLNISSGE 

DGQQMILRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FHNVCFSPANKPKELANEKVITVLAACLESENQN 

AQRIGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSRPKKKKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETSST 

QKKSSSSSLLRNENGIDAEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDIITDEQTTVEQQSVF 

TAPTGISQPVGKVTVEKSRRFQAADRSELIKTTEN 

roVSMDVKPSWTTRDVALTVHRAFRMIGLFSHG 

FLAGCAVWNIVVrYVLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGIEEQILQPWIVVNLWALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEIKA 

SS 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYENAKEGARNIRTSER 

VTLIVDNTRFWDPSIFTAQPNTMLGRMFGSGRE 

HMTllPNEKGEYEVAEGIGSTVFRAILDYYKTGn 

RCPDGISIPELREACDYLCISFEYSTIKCRDLSALM 

HELSNDGARRQFEFYLEEMILPLMVASAQSGERE 



SEQ n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A°Alanine OCysteine, D^Aspartic Acid, ! 
E>=Glutamic Acid, F=Phenyla1anine, G^GIycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q^GIutamine, R=Arginine, S^Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 

\ — nnccihlp nurlcnriHp incprtinn 
\— jjUaol uic uuucuuuc luaci uuu 










CHIWLTDDDWDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYffiNRDVAKSVLKERGLKKIRLGIEGYP 

TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE 

EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQVDELDELPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFEKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQK1RSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYAIKKILIKGATKTVCM 

KVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRAAIELPSLEVLSDQEEDREQCGVKNDESSS 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSrVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HIQMQLCELSLWDWIVERNKRGREYVDESACPY 

VMANVATKIFQELVEGVFYIHNMGrVHRDLKPR 

NIFLHGPDQQVKIGDFGLACTDILQKNTDWTNR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGWLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENELIVNDQL 

AVAELKDCIEKKTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TQLNTDLTAFLQKHCHGDVCILNATEWVREHAS 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKRKNILEWAKELSLSGFSMPGKPGWCVEG 

PQSACEEFWARLRKLNWKRILIRHREDIPFDGTN 

DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

EL SLTNC A V VNEKDFQ SGQHVIVRTSPNHRYTFT 

LKTHPSWPGSIAFSLPQRKWAGLSIGQEffiVSLY 

TFDKAKQCIGTMTIEIDFLQKKSIDSNPYDTDKM 

AAEFIQQFNNQAFSVGQQLVFSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQKIEVGLWGNSQVAF 

EKAENSSLNLIGKAKTKENRQSIINPDWNFEKMG 

IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKVVNG 

PEILNKYVGESEANIRKLFADAEEEQRRLGANSG 

LHIIIFDEIDAICKQRGSMAGSTGVHDTWNQLLS 

KIDGVEQLNNILVIGMTNRPDLEDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

DIKELAVETKNFSGAELEGLVRAAQSTAMNRHI 

KASTKVEVDMEKAESLQVTRGDFLASLENDIKP 

AFGTNQEDYASYIMNGHKWGDPVTRVLDDGEL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFIKICSPDKMIGFSETAKCQAMKKIFDDA 

YKSQLSCWVDDIERLLDYVPIGPRFSNLVLQAL 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaroic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, k=Leucine, MHVIethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










LVLLKKAPPQGRKLLnGTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTTIA 
QQVKGKKVWIGKKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQSAGSEGQNGSAESL 

GEGGTRDSDPvAPvRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLDLEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRILVRDAKGTIREIVLPKGLDLDRPKRTRTFFT 

AEQLYRLEMEFQRCQYVVGRERTELARQLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 

AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 

SASSCKKANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 

RLETAPSLLLSRMACVISGWALSRGARTWTWAT 

PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 

LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 

ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 

LKKEFQDREAAATTGVSRDLCYVKELGVRGNVL 

RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 

REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 

PHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

DVAKDWNDNPRKNFGLFLEILVKEDRDSGVNFQ 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

AIPVPKLSCKNLCHRHQLFINFRDLGWHKWIIAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPElPQAVCIPTKLSPISMLYQDr^NmRHY 

EDMWDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSDFGKQLWSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILNIPIVQFFFSVLI 

GLIPYNFICVQTGSILSTLTSLDALFSWDTVFKLL 

AIAMVALIPGTLIKKFSQKHLQLNETSTANHIHSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 

LSCISVDSRTVRTKVPCSVTMSRPRKRLAGTSGSD 

KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSRTN^TKWCSVTMSRPRKRLAGTSGSD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Asparuc Add, 
E=Glutamic Acid, F=Phenylalanine, G=G!ycine, H=Histidine, 
Msoleucine, K=Lysine, IHLeudne, ^Methionine, 
N=Asparagine, P^Proline, Q=Glu tamine, R=Arginine, S=Serine, 
T=Tbreonlne, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nudeohde deletion, 
\— possiuic uucicOuoe inscruoii 










KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

A S VIVGHPLDTVKTRLQ A G VG YGNTLSCIRVYY 

RRESMFGFFKGMSFPLASIAVYNSWFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGWSV 

GLGGPVDLDORLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGPVHCITTIVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 

WLAGGMAGAISWGTATPMDWKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQAIRGDHAVTSP 


3044 


A 


41 


1316 


PPLGAGAGIHARSPHPARRLRLTAAGVGGRASG 

LLPTPWRRHHGPSGAAPYPAARLWQGPWRCRR 

PQPMAQRYDELPHYPGIADGPAALAGFPEAVPA 

APGPYGPHRPPQPLPPGLDSDGLKRDKDEIYGHP 

LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

VCSSDSFNEDNTAFAKQVCSERPFSSNPELDNLM 

IQAIQVLRFHLLELEKGKMPIDLVIEDRDGGCRE 

DFEDYPAPCPSLPDQNNIWIRDHEDSGSVHLGTP 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEPRRNKKRGIFPKVATNIMRAWLFQHL 

SHPYPSEEQKKQLAQDTGLTBLQVNNWFINARRR 

IVQPMIDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRAPASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHACQV 

LILKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 

PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 

WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 

PPRLGAETLPRATVDLEVWRSLNDKLPvLTQNYE 

AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 

GLLGSIAGVMAALGYPLPQPLPGTEPTWTPGPAH 

SDFLQKMDDFWLLKELQTWLWRSAKDFNRLKK 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTfflCICAYRGIHIDVYLYMCIYIHIWI 
HTYLCVHIYVYVYICTfflCMCIHTYVYVYTYMY 
VYTYICLCVYICLCVHIYLCWIHMYMCTHICMC 
IHTYVHMCICVYIHMYTCVYVYTYTCVYMY 


3047 


A 


811 


132 


SLDLLGPIGDLQEGRDPGTQGPQEKEKQMPASPM 

NTDAHLD1NFKEGLKKERSYTGQFEANVRDEER 

QCGCGWPDSLLMKVLSQPxLDQQDCIQKGWVL 

HGVPRDLDQAHLLNPvLGYNPNREFFLNVPFDSI 

MERLTLRRIDPVTGERYHLMYKPPPTMEIQARLL 

QNPKDAEEQVKLKMDLFYRNSADLEQLYGSAIT 

LNGDQDPYTVFEYIESGHNPLPKKIP 


3048 


A 


2 


1166 


RPRRGQGL VQEVQTENVTVAEGG V AEITCRLHQ 
YDGSIVVIQNPARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIAT 
LTVLVAPENPWEVREQAVEGGEVELSCLVPRSR 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D=Aspartic Acid, 
EKJIutamic Acid, F=Phenylalanine f G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 

VRFRVDRKDDGGmCEAQNQALPSGHSKQTQYV 

LDVQYSPTARIHASQAWREGDTLVLTCAVTGN 

PRPNQIRWNRGNESLPERABAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLWYGESRLRPT 

EGGGGAPDPGAWEAQTSVPYATV GGILALLVFL 

nCVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRKGRASEHKDQLSRLKDRDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEWQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDIKAYLGSAIQL 

VSCLSETTVLAAVLRHISVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLAIHLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVIIGCIKLIPTARFYPLRMHCIRALT 

LLSGSSGAFIPVLPFILEMFQQVDFNRKPGRMSSK 

PINFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPWLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYDCSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 

GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYKPCCCQSSCCVPVCCQCK3 


3051 


A 


175 


4330 


NIPRWNFQGKSFGWLVHFSSEEVDMASDSPARS 

LDEIDLSALRDPAGDFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAFIKKNPPGMDDQLWLVMEFCG 

AGSVTDLIKNTKGYTLKEEWIAYICREILRGLSHL 

HQHKVIHRDIKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVGRRNTFIGTPYWMAPEVIACDENPDATY 

DFKSDLWSLGITAIEMAEGAPPLCDMHPMRALF 

LIPRNPAPRLKSKKWSKKFQSFffiSCLVKNHSQRP 

ATEQLMKHPFIRDQPNERQVRIQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSILNLPGE 

STLRRDFLRLQLANKERSEALRRQQLEQQQREN 

EEHKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbeny!aJanine, G=GIycine, H=4Estidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T^Tbreonine, V«VaIine, W=Tryptophan, Y-Tyrosine, 
X=Un known, *°Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQPIRASNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKAIDEDLTALAJCELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSEILCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LNVLVTISGKKNKLRVYYLSWLRNRILHNDPEV 

EKKQGWITVGDLEGCIHYKVVKYERIKFLVIALK 

NAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHV1DVDSGNSYDIYIP 

SfflQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 

PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 

RSQIAHALKLSEVQVKIWFQNRRAKWKRIKAGN 

VSSRSGEPVRNPKIWPIPVHVNRFAVRSQHQQM 

EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTWAAVQAffiRK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFWILRLPPGIKGDIPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKN1MKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVIKAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFSCPQCGIDFNGHSALIRH 

QMIHTGERPYPCTDCSKSFMRKEHLLNHRRLHT 

GERPFSCPHCGKSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

GQPPNPPGPLITGLETSGLGVNTEGLETNQWYGE 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFWGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLNILHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leuclne, M=Methionine, 
N=Asparagjne, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLKDDLHLAEHQTTHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGWDFHIALRHNKCCESGDAF 

NNKSTLVQHQRIHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRSSNLIQHKRVHTGEK 

PYECSDCGKFFSQRSNLIHHKRVHTGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQSSSLNNHRRLHTGERPYE 

CoElAJ Jv I r Kv^KoIN i^Kv^rlLiJx. V rilvr JJKr Y EUoeC VJ 

KAFNQRPTLIRHQKIHIRERSMENVLLPCSQHTPE 
ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQWEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AVVGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDIEYQIRMIMQFITRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 

KDffiGKKDIKAAMLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

IEHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKINRIFHERFPFEIV 

KMEFNEKELRREISYAIKNIHGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERJVANHIREREGKTKDQVLLLI 

DIQVSYINTNHEDFIGFANAQQRSSQVHKKTTVG 

NQVIRKGWLT1SNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKKYMLPLDNLKVRDVEKSFMSSK 

HIFALFNTEQRNVYKDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQAENFS 

MDPQLERQVEHRNLVDSYMSIINKCIRDLIPKTI 

MHLMINNVKDFINSELLAQLYS SEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALGIIGDIGTATVS 

TPAPPPVDDSWIQHSRRSPPPSPTTQRRPTLSAPL 

A DBTCf*SDf^D ADA TBCDPOUCf*! A DBX/DCDDPOT nrjDD 

AKJr I oUKOrr AFAirlSrOrrloOArr VrrKrvjrLrrrrJr 
SSSDSFGAPPQVPSRPTRAPPSVPSRRPPPSPTRPTI 


3056 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 


3057 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLILIILCRCLHSLSRSVQQLRTSFQDHAVWK 
PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 
LESGAVELLCGLTQSENPALRVNGIWALMNMAF 

LGLLRNLLSTRPHIDKIMSTHGKQIMQAVTLILEG 
EHNIEVKEQTLCILANIADGTTAKDLIMTNDDILQ 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=€lycine, H=Hlstidine, 
I-Isoleudoe, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argtaine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMG1YDILHKLSQSPDSNLCDKAKMA 
LQQYLA 


3059 


A 


679 


167 


SSWPSLSSQMHFPSFHLHVAAHY GRDSFVRLLLE 
FKAEVDPLSDKGTTPLQLAIIRERS SCVKILLDHN 
ANIDIQNGFLLRYAVIKSNHSYCRMFLQRGADTN 
LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 
TNTRNYEGQTPLAVSISISGSSRPCLDFLQEVTSM 


3060 


A 


30 


234 


PPLQLDMDPNCYCADGDSCTCAGSCKCKECKCT 

SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 

A 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAnVPIPKSHEAEAEPSEPR 

SAEVTRKPKAAWSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSFILKANELLQ 

VIDSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKDITFVAEFLTEHFNEAPDLYNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYYPRKSLHr^VKRRMENIIDQCLQ 

KPADVIGKSMNQAICIPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCILRRHTDIS 

QSVSNGLIAIKFGSFTYATTEKVRRSIYSCLDAQF 

YDDETVTWLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 

WRLLESMKAQ YV AGNGFRKVSC VLS SNLRHVR 

VFEMDIDDEWELDESSDEEEEASNKPVKIKEEVL 

SESEAENQQAGAAALAPErVIKVEKLDPELDS 


3063 


A 


50 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 

SNIPFFBFGPLMMLLMHPYAQKRSRYryWWVLF 

MIIGLFSMYFHMTLSFLGQLLDEIAILWLLGSGYS 

IWMPRCYFPSFLGGNRSQFIRLVFITTVVSTLLSFL 

RPTVNAYALNSIALHILY1VCQEYRKTSNKELRH 

LIEVSVVLWAVALTSWISDRLLCSFWQRIHFFYL 

HSIWHVLISITFPYGMVTMALVDANYEMPGETL 

KVRYWPRDSWPVGLPYVEIRGDDKDC 


3064 


A 


1523 


925 


AATMADGQMPFSCHYPSRLRRDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQ 

QEGGIVSKNFrKKIQLPAEVDPVTVFASLSPEGLL 

IIEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKHMVAQCVSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAGIACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGRIVPLDSEDSLS 

FVKTACMAVYDIPDLLGGNGCLGSWFSESFLTS 

QILVKEKDGTVTTETSSWLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

SSNLQSWPEEGNVHFFSSGLLFSHCRHGSinSKD 

HMNSISFYDGDSTSTVAALLDDFKSSLLPHLPVHF 

HGSSNFLMIALFPKSKIYQAFYSEVFSLWKQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 

RTHIJPVLLQQAEimTHRIESDKVUSIVTGLPGCH 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A« Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K-Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P«ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
v— possiDie nucieouue inscruuu 










ASELCAFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRLLV 

VLQGYTDVIDVVQALQTHPDSNVKASFTIGAITA 

CVEPMSCYMEHRFLFPKCLDQCSQGLVSNWFT 

SHTTEQRHPLLVQLQSLIRAANPAAAFILAENGIV 

TKNEDIELILSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGNIYHILGKVKFSDSERTMEVCYNT 

LANSLSIMPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSMVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGFIWSRYSLVIIPKNWSLFAVNFFVGAA 

GASQLFRIWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEG WSKA AKLQ GRKTKEGLIGLLQEGNTTVL VE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMELKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHWGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSWDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSWNA 

PTPY1KAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFAIGGLVGmVKMGKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVTWPAWQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQVVT 

VIVTMACYQLCGLNAIWFYTNSIFGKAGIPPAKIP 

YVTLSTGGIETLAAVFSGLVIEHLGRRPLLIGGFG 

LMGLFFGTLTITLTLQDHAPWVPYLSrVGILAIlAS 

FCSGPGGIPFILTGEFFQQSQRPAAFIIAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQ AFS KRNKA YPPEEKID S A V 

TDGKINGRP 


3069 


A 


861 


300 


AAGAWSAMPKAKGKTRRQKFGYSVNRKRLNR 

NARPxKAAPRIECSHIRHAWDHAKSVRQNLAEMG 

LAVDPNRAVPLRKRKVKAMEVDIEERPKELVRK 

PYVLNDLEAEASLPEKKGNTLSRDLDDYVRYMV 

ENHGED YKAMARDEKNYYQDTPKQIRS KINVY 

KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVrrVGPRGPLLVQDWFTD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I^Isoleutine, KHLysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R«Arginine, S=Serine, 
T=Threonine, V^Valine, W^Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, possible nucleotide deletion, \ 
\ = possiDic uucicouue in&eruun 










EMAHFDRERIPER V VHAKGAG AFG YFE VTHDIT 

KYSKAKVFEfflGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGDPDGHRHMNGYGSHTFKLVNANG 

EAWCKFHYKTDQGEKNLSVEDAARLSQEDPDY 

GERDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

HRHRLGPNYLHIPVNCPYRARVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHSIQYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCENIAGHLKDAQIFIQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 

A 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSVVQDSRLDUFFAKQVINNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

SDVIRQVHNSFARQQMFEFDTKTSAKEEDAFHF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVRPVffiKRIQKYSEGEIRFNLMAIVSDRKMIYEQ 

KIAELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQMLffiEEVQKLKRYKIENIRRKHNYLPFIMELL 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLfflSG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNNNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERKKRLEEQRQKEERRRAAVEEKRRQRLEED 

KERHEAWRRTMERSQKPKQKHNRWSWGGSLH 

GSPSfflSADPDRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSWNRLLTPTHSF 

LARSKSTAALSGEAVIPICPRSASCSPIIMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

EARVREEAERVRQEREKHFQREEQERLERKKRL 

EEIMKRTRRTEATDKKTSDQRNGDIAKGALTGG 

TEVSALPCTTNAPGNGKPVGSPHVVTSHQSKVT 

VESTPDLEKQPNENGVSVQNENFEEIINLPIGSKP 

SRLDVTNSESPEIPLNPILAFDDEGTLGPLPQVDG 

VQTQQTAEVI 


3073 


A 


67 


2415 


PPRVCRDHVCLICWDPIAGTGGSRSTMPALPLDQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

uciu reoiuuc ui 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D°Aspartic Acid, 
E=GIutamic Acid, F=PhenylaIanine, OGIycine, H s Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«Threonine, V=»VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 

XcmncriKIa* niirlpntiHo incprtinn 
r^pUSOllllv UUUCulIUC lUoCIllUU 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEVVDMQKRLHRSVFLTFLRMSTHKESKDHFIS 

PSAFGE1LYNNFLFDIPKILDLCVLFGKGNSPLLQ 

KMGMFTQQPSYYSDLDETLPTBLQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAIKKRRLEDSKLLGDLWQRLSH 

SRKKLNffiDFHIILNQICLLPILESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

IEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

LACLEYYHYDPEQVINNILEERLAPTLSQLDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

QYSWVEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AEARRMAFLAKKGYRHDSSTAVAGSPRGHGQS 

RETTQERRKKEANKATRANHNRRTMADRKRSK 

GMPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEDDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEWEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 

GLLQGQVAIVTGGATGIGBCAIVKELLELGSNWI 

ASRKLERLKSAADELQANLPPTKQARVIPIQCNIR 

NEEE VNNLVKSTLDTFGKINFLVNNG GGQFLSPA 

EHISSKGWHAVLETNLTGTFYMCKAVYSSWMK 

KHGGSIWirVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGIRINCVAPGVrVSQTAVENYGSW 

GQSFFEGSFQKTPAKRIGVPEEVSSWCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 

GDLSVVKKMKETFKEKAKL 


3078 


A 


2 ! 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

flcia residue oi 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, {^Phenylalanine, G=Giycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N^Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
v— possiDie oucieouue inseruuii 










GQSLPPQKKAYLSHLSTGSGHEEGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 

PSKDKRSRLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAEPAMYLDCISDLRQKEITDGIHSSSDINILYN 

DAVESCIQDPSAEGLSEEVPWFEELPWFEDVA 

VYFTREEWGMLDKRQKELYRDVMRMNYELLAS 

LGPAAAKPDLISKLERRAAPWIKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSICEEGDGPRRIKRTYRPRSIQRSWFGQ 

FPWLVIDPKETKLFCSACEERPNLHDKSSRLVRG 

YTGPFKVETLKYHEVSKAHRLCVNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEKILQLLQSTGTVELGKYRNRTACTQFIKYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFETIVSALD 

ELDBPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QEVIPQLLPVHCVAHRLHLAWDACGSIDLVKK 

CDRHIRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKEIVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDDILNLARYFECSL 

PTGYSEEALLEEWLGLKTIAQHLPFSMLCKNALA 

QHCRFPLLSKLMAVVVCVPISTSCCERGFKAMN 

RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 

PQPAIQHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KDVKLLLLGAGESGKSTIVKQMKIIHEDGFSGED 

VKQYKPVVYSNTIQSLAAIVRAMDTLGIEYGDK 

ERKADAKMVCDWSRMEDTEPFSAELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYQPTEQDILRTRVKTTGIVETHFTFKNLHFR 

LFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYD 

QVLHEDETTNRMHESLKLFDSICNNKWFTDTSII 

LFLNKKDIFEEKIKKSPLTICFPEYTGPSAFrEAVA 

YIQAQYESKNKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDVHAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMADQPKPISPLKNLLA 

GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 

MYSGTFDCFRKTLFREGITGLYRGMAAPIIGVTP 

MFAVCFFGFGLGKKLQQKHPEDVLSYPQLFAAG 

MLSGVFTTGIMTPGERIKCLLQIQASSGESKYTGT 

LDCAKKLYQEFGIRGIYKGTVLTLMRDVPASGM 

YFMTYEWLKNIFTPEGKRVSELSAPRILVAGGIA 

GEFNWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 

RELERDEGVTSLYKGFNAVMIRAFPANAACFLGF 

EVAMKFLNWATPNL 


3081 


A 


3 


1996 


IMADMEDLFGSDADSEAERKDSDSGSDSDSDQE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Gtutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, LHLeucine, M^Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R=Arginine, S=<Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWRIRRDEEGNEI 

KESNAPJVKWSDGSMSLHLGNEVFDVYKAPLQG 

DHNHLFIRQGTGLQGQAVFKTKLTFRPHSTDSAT 

HKKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 

MDCKEEERLRASIRRESQQRRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISLAAKNRYKGGIREERA 

PJYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKI 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGERKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDLAA 

FNKI 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFrEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGPvKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPffEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLBCHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Puenylalanine, G=Grycine, H=Histidine, 
I=lsoleucine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, PHProIine, Q=GIutamine, R=»Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KSrVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTVVGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS \ 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPWGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQ QQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine,H=Histidine, 
l=Isoleucine, K=Lysine, L=Leudne, MNMethionine, 
N»Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^hreonine, V^Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 

V^nnecShlp nitf*l<^nfirfp incftriinn 
\— pUSJlIDlC OUCICUUUC ILL3CI UUU 










PNRAKNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDL VS SIWSN ADTKNSNMGF WDD A VKE VGPRN 

STNKNKNNASLSKSVGVSNRQNKXVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTAMNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEEETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 

LEAQBPLCANLVPVPITNATLDRITGKWFYIASAF 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGTISRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TKEQLGEFYEALDCLRIPKSDVVYTDWKKDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

WRRCVKKTSTQEYAAKIINTKKLSARDHQKLE 

REARICRLLKHPNTVRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYELLVGYPPFWDEDQHKLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLTINPAKRITA 

DQALKHPWVCQRSTVASMMHRQETVECLRKFN 

APvRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

VKPQSNNKNSLVSPAQEPAPLQTAMEPQTTWH 

NATDGDCGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LIEAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED 

AACIAYIRLTQYEDGQGRPRTSQSEETRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGIRLLSNPLMGDAVSDWSPMHEAAIHGHQL 

SLRNLISQGWAVNIITADHVSPLHEACLGGHLSC 

VKILLKHGAQVNGVTADWHTPLFNACVSGSWD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KKLLESGADVNQGKGQDSPLHAVARTASEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

LEREGPPSLMQLCRLRIRKCFGIQQHHKITKLVLP 

EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMUVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKRIPEMlWSYQLSSRSTCLKAGVIFrrKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

RAVSHTDVTKKDLKVCVEFDGESWRKRRWffiV 

YSLLRRAFLVEHNLVLAERKSPEISERIVQWPAIT 

YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 

IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 

KGDKNLVGSEVKIYSLDPSTQWFSATVVNGNPA 

SKTLQVNCEEIPALKIVDPSLfflVEVVHDNLVTC 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

hciu rcaiuuc ui 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

|>C|IUUC 

sequence 


Amino add sequence (A= Alanine OCysteine, D^Aspartic Add, 
£=G!ntamic Add, F=Pfaenyla1anine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, D=Leutine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W«=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
V=nn«ihlp ntirlentide insertion 










GNSARIGAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKILTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSNNKIQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNIVAQLPKCRECRLDSLRKD 

KEQQKDSPWCRFFHFRRLQFNKHGVLRVEGFLT 

PNKYDNEAIGLWLPLTKNVVGIDLDTAKYTLANI 

GDHFCQMVISEKEAMSTIEPHRQVAWKRAVKG 

VREMCDVCDTTIFNLHWVCPRCGFGVCVDCYR 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSGNVNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTILTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPKELDDIFASLVQNKTTSDLSKR 

PQGLTDCPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEIITGATVGDFWD 

GFEDVPNRLKNEKEPMVLKLKDWPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAANVMVYVGDPKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEKPGALWHIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHNLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQVKNVIYHAVKDAVAMLKASESSFGKP 


3091 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYVNGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPDIFPGLRKIEAEI 

VRIACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPEIVAPQSAHAAFNKAASYFGMKI 

VRVPLTKMME VD VRAMRRAISRNTAML VC STP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PTIAGSRPGGISAACWAALMHFGENGYVEATKQI 

IKTARFLKSELENIKGIFVFGNPQLSVIALGSRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRESVTQIMKNPKAKTTGMGAIYG 

MAQTTVDRNMGAELSSVFLDSLYSTDTVTQGSQ 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVWSSEKQKRYPWYWTGRKLRSE 

RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 

YSVPEETDKGSFVGNIAKDLGLQPQELADGGVRI 

VSRGRMPLFALNPRSGSLITARRIDREELCAQSM 

PCLVSFNELVEDKMKLFPVEVEnDINDNTPQFQL 



SEQBD 
NO: 


Method 


Predicted 

begioning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A° Alanine OCysteine, D=Aspartic Add, 
E=Glutaraic Add, FHPhenylalanine, (XJlydne, H=Histidine, 
I=IsoIeucine, K s Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline t Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W»Tryptophan, Y=Tyrosine, 
X=tInknown, *=Stop codon, /^possible nucleotide deletion, 
\Fpossioic nucicunue insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLELTASDGGEPVRSGTLRIYIQWDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMVNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

K VLD VNDNAPE VTITS VTTA VPENFPPGTIIALIS V 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITITAIDQGTPALSTETfflSL 

LVTDINDNSPVFHQDSYSAYIPENNPRGASIFSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEDLYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

WAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVrV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNIMDQMPPYY 

AASHKLIALAICKLIHITIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKWRIGKSFMKEFQSDGSKQEDKEKTEVILS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIMKRLTKENVKPSGRQIGKLSHSNPTILFD 

YVCFEILSQIQKYDNLITPWDSLKYLTSLNYDVL 

ACILSNCIIEALANPEKERMKHDDTTISSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LELKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTLVQFGGFLASNLSTEDYIKRVPSIDVLCNEFFrT 

PHDAAFFLSRPMYAHfflSSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQF Y ATF WS LTMYDL A VPHTS YERE VNKLK 

VQMKAIDDNQEMPPNKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDIIYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTIL 

RATGFDGGNKADQLDYENFRHVVHKWHYKLT 

KASVHCLETGEYTHIRNILrVETKILPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDIPEPEREQKR 

RKTOTHPSPSHSSTVKDSLIELKESSAKLYINHTPP 



SEQ DO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Giydne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 

KJ3RKRDHSNNDREVPPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ 

PPYLHLAELTASQFLEIWKHFDADGNGYIEGKEL 

ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 

KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANRPYDEPKLQEYTQTILRMFDLNGDGKLGL 

SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 

DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 

TNYRKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTL A S S V VMGLVGTY S CF WTK YMNHLTVHN 

REVLYELIEKRGPATPLITVSNHQSCMDDPHLWG 

ILKLRHIWNLKLMRWTPAAADICFrKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG | 

AGKRREKGDGVYQKGMDFBLEKLNHGDWVHIF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIDLPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 

EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 

AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 

GQAHTNHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERLASVAQE 

LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 

ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 

EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 

VTRLTENLSALRRLQASKERQTALDNEKDRDSH 

EDGDYYEVDINGPEILACKYHVAVAEAGELREQ 

LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMNIYNLIAIIRDQIKHLQAAVDRTTELSRQ 1 

RIASQELGPAVDKDKEALMEEDLKLKSLLSTKRE 

QITTLRTVLKANKQTAEVALANLKSKYENEKAM 

VTETMMKLRNELKALKEDAATFSSLRAMFATRC 

DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 

QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 

TPSVSHTCACASDRAEGTGLANQVFCSEKHSIYC 

D 


3097 


A 


1 


879 


MVKVVPATRGNLPRSQLTGTHQHCQPREPKITA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDK 
GD VFDEEADESLL AQRE WQSNMQRRVKEG YRD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alauine OCysteine, D=Asportlc Add, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparogine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=$top codon, A=possibIe nudeotide deletion, 
\=possible nudeotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEVILNYGRLRG 
TLSALLSWCHLHNNNSTLINKINNLLDAVGQCEE 
YVLKHLKSITPPSHWDLLDSffiDMDLCHVVPAE 
KKJDEAKDERLCENNAEFNKNC SKSHSGIDCS YV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


3098 


A 


2 


505 


GAATLLRS AS SAARKAAEAEQ V WLHLHRYLS A 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGIIWGEDTLMEYL 

ENPKXYIPGTKMIFVGIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 

ALIGRGSFSRWRVEHRATRQPYAIKMIETKYRE 

GREVCESELRVLRRVRHANIIQLVEVFETQERVY 

MVMELATGGELFDRIIAKGSFTERDATRVLQMV 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSKIII 

TDFGLASARKKGDDCLMKTTCGTPEYIAPEVLV 

RKPYTNSVDMWALGVIAYILLSGTMPFEDDNRT 

RLYRQILRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDDEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEYAKMIQEV 

KGEVTIHYNKLQADPKQGMSLDIVLBCKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTEHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGIRLLKTIKPMLTDLNTYLNKAIPDTRLTIKKYL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYRLILRCRQEARARFSQMRKDVLEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPEEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGPLDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAffiAGFRHIDSAHLYNNEEQVGLA 

IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 

NGKVIFDrVDLCTTWEAMEKCKDAGLAKSIGVS 

NFNRRQLEMILNKPGLKYKPVCNQVECHPYFNR 

SKLLDFCKSKDIVLVAYSALGSQRDKRWVDPNS 

PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 

VVLAKSYNEQRIRQNVQVFEFQLTAEDMKAIDG 

LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 

WSLPACDHLHKNESVLKAKAVVAFHRGNFREL 

YKILESHQFSPHNHPKLQQLWLKAHYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 

EKSRGVLREWYAHNPYPSPREKRELAEATGLTT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arid rPClrillP flf 
miu ■ C91UUC ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 

npntidf 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G^Glycine, ENSistidine, 
I=lsole urine, K=Lysine, L=Leudne, M-Metbionine, 
N=Asparagine, P»Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
\=possible nudeotide insertion 










TQVSNWFKNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRHVALRIAYMGWGYQGFASQENTNNTI 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTHILNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

GMEKPEIIDELLNIEKNPQKPQYSMAVEFPLVLY 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSII 


3104 


A 


227 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVWGFSLGGNIVCKYLGETQANQEKVLCCVS 

VCQGYSALRAQETFMQWDQCRRFYNFLMADN 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQIDDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYIKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPWPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRWGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSQFEGRPMPQLTSIIVNQ 

LKKIIKRKHTLPNYKIRFKPFFPYQTLQGFEEDEE 

HIHIQQWALTEGRLKVTLLECSRLLEFGSYDREA 

NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 

WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 

VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRLRRVASALLLRSPRLPARELSAPAR 

LYHKKWDHYENPRNVGSLDKTSKNVGTGLVG 

APACGDVMKLQIQVDEKGKIVDARFKTFGCGSA 

IASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 

VKLHCSMLAEDAIKAALADYKLKQEPKKGEAE 

KK 


3107 


A 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREEDM 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALLSHRRGIWLETSERMEPPHLVSCS 
VESAAKIYPEWPWFFMKGLTDSTPMPSNSTYPA 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Orst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartk Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R"Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










FSFLSAIDNVFLFPLDMKRLLEDTPLFSWYNQINA 

SAERNWLHISSDASRLAnWKYGGIYMDTDVISIR 

PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 

NFVEHYNSAIWGNQGPELMTRMLRVWCKLEDF 

QEVSDLRCLNISFLHPQRFYP1SYRBWRRYYEVW 

DTEPSFWSYALHLWNHMNQEGRAVIRGSNTLV 

ENLYRKHCPRTYRDLIKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSEENLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEMIGCDNPDCSIEWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEVVTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SIRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRAIS SJCKYS V AKAEAEAEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRffiGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPHPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGDLSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQWLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSS SKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLIRLTPTQVKIWFQNHRYKMKRARAEKGMEVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAGIPFSAYSAQSLQHMQYNAQYSSASTPQYPT 

AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKLIFQNIHKSKFISQRLSQNADST 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I°Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRNWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APLEPYPLITKEDINAIEMEEDKRDLISREISKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERLKNWEIRERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGIIIPHENSPDQQ 

QPEEHRPKIGLSLKLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPRKRKLVPLDYGEDDKNA 

TKGTVNTEEKRKHIKSLIEKIPTAKPELFAYPLDW 

SIVDSILMERRrRPWlNKKiTEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLIYETEAKKIGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 
NILKMTTPNKTPPGADPKQLERTGTVREIGSQAV 
WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
GNNFHNLOEIROLELVEPSGWIHVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQIKIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAfflAPSSELHLPQSQSA 

GPPPLGAGTEVELWPGRDEGSRGALPGSSGVKF 

VWRKTVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFIIGWRSLLGRTLGTIMNTMYVMMAQILRSH 

LIKATVIPNRVKMLPYFGIIRNRMMSTHKSKKKI 

REYYRLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFIRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

VIVKNIRQSKQQKITQAIERLVEDLIQESMAKGDF 

DNLSGKGKPLKKFSDCSYIDPMTHNLNRILIDNG 

YQPEWDLKQKEISDHEQLREAILVSRKKLGNPMT 

PTEKKOWNHVCEOFOENIRKLNKRTNnFNLTVPI 

LTRQKVHFDAQKEIVRAQKIYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVE1Y 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEIIRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVTIPEDQKKFDDQVVEKIEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKGIHVETLETEKKE 

RYMSKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHOFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

IINNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=*Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, ^Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R-Arginine, S^Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=*Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










ASEQLHEAGYDAYITGLCFISMANYLGSFLSPPKI 

HVSARSKLIEPFFNKLFLMRVMDIPYLNLEGPDL 

QPKRDHVLHVTFPKEWKTSDLYQLFSAFGNIQIS 

WIDDTSAFVSLSQPEQVKIAVNTSKYAESYRIQT 

YAEYMGRKQEEKQIKRKWTEDSWKEADSKRLN 

PQCIPYTLQNHYYRNNSFTAPSTVGKRNLSPSQE 

b AULbDU V bUbl bD I bLbQ 1 Db CAbrLafcGKKKA 

KKLKRMKKELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAII 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

SYIFRPSCTRLGQWAIGYVSSDGSILQTIPANKPLS 

QVLLEGQKDGFYLYPDGKTHNPDLTELGQAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KffiPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHILTHALMRNKKHSNNWLAQHWF 

QSSIILCFSPVGRTLRVRARKFPAIVNCTAIDWFH 

AWPQEALVSVSRRFIEETKGIEPVHKDSISLFMAH 

VHTTVNEMSTRYYQNERRHNYTTPKSFLEQISLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

N VTAA VMVLL APRGRVPKDRS WKAAK VFMGK 

VDDFLQALINYDKEHIPENCLKWNEHYLKDPEF 

NPNLIRTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLVVSANYD 

EBKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTBG 

LDLISMLTDDATIAAWNNEGLPSDRMSTENAADL 

THCERWPLVIDPQQQGIKWIKNKYGMDLKVTHL 

GQKGFLNABETALAFGDVILIENLEETIDPVLDPL 

LGROTIKKGKYIRIGDKECEFNKNFRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLKLVLTKHQNDFKIELKYLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KENERKINEARECYRPVAARASLLYFVINDLQKI 

NPLYQFSLKAFNVLFHRAD5QADKVEDMQGRISI 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SADCAIAVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEKEKLPQEWKKKSLIQBCLILLRAMRPDRMTY 

ALRNFVEEKLGAKYVERTRLDLVKAFEESSPATP 

IFFILSPGVDALKDLEILGKRLGFTIDSGkFHNVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

EHIIPQGLLENSIKITNEPPTGMLANLHAALYNFD 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nniil rpctrinp of 

UUU IC3JUUC Ml 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
nentide 
sequence 


Amino acid sequence (A»Aianine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H°Histidine, 
I=IsoIeucine, K=Lysine, L=Leutine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISKNLGLSQVRGRKP 
ELGMEE 


3119 


A 1 


1254 


4133 


PLATLTMEEQGHSEMEHPSESHPHIQLLKSNREL 

LVTHIRNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKVWNTOPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 

LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

G1EVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEANPNLCSLCSVPLFCWIIFRCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQVESFNQVQAMPTFIWMLRCIYETQSQKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

VNQITDGGVKVLSEELTKYKTVTYLGLYNNQITD 

VGARYVTKILDECKGLTHLKLGKNKITSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRIICF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKGPK 

KVEKVDKDAELVAQWNYCTLSQEILRRPIVACE 

LGRL YNKDA VIEFLLDKSAEKALGKAA SHIKSIK 

NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

FICPWGLEMNGRHRFCFLRCCGCVFSERALKEI 

KAEVCHTCGAAFQEDDVIVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPJCAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDBCKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSELENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPWSGKECEEIIRKGGETSEMYLIQPDSSVKP | 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine OCysteine, 0=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
X=Isoleucine, K»Lysine, L=Leucine, MHVlethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y«Tyrosine f 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGOYTWDM 
AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQ G VNDNEEGFF S ARGHRPLDKKREEAPSLRP AP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENV VNE YS SELEKHQL YIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFF STYDRDNDG WLTSDPRKQCSK 

FDGGG WWYNR CH A ANPNGRYYWGGOYTWDM 

i-/XyvJvJvJ VV TV 1 1 llVV^l lXVTxJL lX 1 > VJXV A X TT VJViV^ I X TT X-/XVX 

AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFS ARGHRPLDKKREEAPSLRP AP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQL YIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGOYTWDM 

U/X/VJvJVJ VV TT i lilVVll/lrVlil liVJIV A X TT VJVJV^ X X TT X^ITX 

AKHGTDDGWWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3124 


A 


3 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYOEPO 

GTQPAQQQQPCLYEIKQFLECAQNQGDIKLCEGF 

NEVLKQCRLANGLA 


3125 


A 


3 


571 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 
AQTRGDDTDQQKTTVIENGEIRFNGKGKKIRKPR 
TrYSSLQLQALNHRFQQTQYLALPERAELAASLG 
LTOTOVKIWFONKRSKFKKLLKOGSNPHESDPL 

' ' X >v T XVX TT X V^I^XVAXxJXVX XVXVXj A^XVV^ VJ Ui il * 11 MW X~i 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 
MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 

SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 

CILRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 

QEVIQELAQVEHKIENQNSDAGSSTIRRTGSGRST 

LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPIPM 

LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 

LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, KHLysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 




■ 






DHVLLNADGIRGFPWLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKP YS SPRDSS LPALTS S AL AFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQKELGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MBLEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDHDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSfflSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFVVRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTD1MKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHNYSTNLAIISFYVRHSCLREALLHLLNK 

ESPPEVFLEGIFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKJYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

NNHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTYCRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAWQDICAQ 

WLLTSHPRGAHGPGSRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 

PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 

KTQLATLTSSLATVTQEKSRMEASYLADKKKMK 

QDLEDASNKAEEERARLEGELKGLQEQIAETKA 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 

RQDLELRLEETREALAGRAYAAEQMEGFELQTK 

QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 

ARLKSHFQAQLQQEMRKVIIHISFKHQPLT 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteiae, D=Aspartic Acid, 
£=GIutamic Acid, F=Pbenylalanine, G=GIycine, H-Histidine, 
I=IsoIeucine, K=Lysine, L»Leucine, M==Methiooine, 
N=Asparagine, P=ProHne, Q^Glutaraine, R=Argimne, S=Serine, 
T-Threonine, V=Valine, W=Tryptopban, Y^Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTWSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSO^SGLmVVLLGIA 

FVVYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGILGYLFGSNRAATPFSD 

SWY YPS YPPo Yr Cjt I WJNKA Y bFLriljG&ua Y 5 V Co 

NSDTKTRTASGYGGTRRR 


3129 


A 


2340 


1192 


EIJ^RPKQQSSEKSR>MIRNWLTIFILFPLKLVEK 

CESSVSLTVPPWKLENGSSTNVSLTLRPPLNATL 

VnTEITFRSKNITILELPDEWVPPGVTNSSFQVT 

SQNVGQLTVYLHGNHSNQTGPRIRFLVIRSSAISn 

NQVIGW1YFVAWSISFYPQVIMNWRRKSVIGLSF 

DFVALNLTGFVAYSVFNIGLLWVPYIKEQFLLKY 

PNGVNPVNSNDVFFSLHAWLTLIIIVQCCLYERG 

GQRVSWPAIGFLVLAWLFAFVTMIVAAVGVITW 

LQFLFCFSYTKLAVTLVKYFPQAYMNFYYKSTEG 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSIVFDVWHQHFCLYRKJIPGYD 

QLN 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

WGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

NDITLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 

HCKDLRVFQFCLRYTKEEEVKRIVSGUHHTQAP 

KLLKRLFLFSYATAAQNNTVTDPKNHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFWPTPLPEENVQRFQGHGEPIWCWSCHNGS 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSNFLSLQEIQTAYSKFKQLFLIDNST 

EF WDTDIKWFSLLES SSWLDIIRRCLKKAIEITEC 

MEAQNMNVLLLEENASDLCCLISSLVQLMMDPH 

CRTRIGFQSLIQKEWVMGGHCFLDRCNHLRQND 

KEEHQRQLSLPLTQSKSSPKRGFFREETDHLIKNL 

LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 

GLLLPHffiGPEKWAQRYLRWEAQILGGGQV 

ATLSKLLEMIVIEEVQSLQEKIDERHHSQQAPQAE 

APCLLRNb ARLabLFPr ALLQRHS oKr VLr I su W 

KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 

WFRSEPAITRYWFAATVAVPLVGKLGLISPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NLYFLYQYSTRLETGAFDGRPADYLFMLLFNWI 

CIVITGLAMDMQLLMIPLIMSVLYVWAQLNRDM 

rVSFWFGTRFKACYLPWVILGFNYIIGGSVINELIG 

NLVGHLYFFLMFRYPMDLGGRNFLSTPQFLYRW 

LrM{JKlnjVduruVrPAdMKKAAD 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 

AivLrcKWurUiu' U X WOJN ortv^lJVLriLrlsO V vj 5>JLL \IL, 

HAGWPDLLWAAHHACPRD 



seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
EXSlutamic Acid, F=PhenyIaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=*Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVIPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHErYXGMTPQLNKNTLKTSAATDV 

WAVYFSQFWBDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESL1LLSENLRKDVEAVTGSPASQTSICIGD.LR 

SAELALLLHPVDQANTLKSPVSESVSPWPDYLP 

TENGDFLSSKRKQISRDINRIRSVTVNHMSDNRS 

MSVDLSHEPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSN1LSFDSDGNQNILSSTLTS 

KGNEHESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPNLAPLCVSYKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSVWFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

QCHIENFSTEFLTSSLMNIQHFLEDETVATVMPM 

KIQVSNTKINLKDDSPRSSTVSLEPAPVTVHIDHL 

WERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEKDALLHHEKKMTVE 1 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEKEYALKQIEGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPANILVMGEGPERGRVKIADMGF 

ARLFNSPLKPLADLDPVWTFWYRAPELLLGAR 

HYTKAIDIWAIGCIFAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDRIFSVMGFPADKDWEDIRKMPEYPT 

LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 

LQKLLTMDPTKRITSEQALQDPYFQEDPLPTLDV 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ 

LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 

GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 

RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 

KIKERDKEJCEREKKKHKVMNEIKKENGEVKILL 

KSGKEKPKT^DLQIKKVKKKKKKKHKENEKR 

KRPKMYSKSIQTICSGLLTDVEDQAAKGILNDNI 

KDYVGKNLDTKNYDSKIPENSEFPFVSLKEPRVQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeudne, M=Methionine, 
N=*Asparagine, P^Proline, Q=Glutamine, R=Arginine, Serine, 
TVThreonine, V^Valine, W=»Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion 










MsJLKRLDTLEFKQLIHIEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTWAVVRMKRAGKRra 

YKNKWGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDLISAFGTDDQTEICKQILTKGEVQVSD 

KERHTQLEQMFRDIATIVADKCVNPETECRPYT^ 

LffiRAMKDIHYSVKTNKSTKQQALEVIKQLKEK 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 
EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLIKSSDL 

VRLBHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFWGERVWVNGVKPGWQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGWRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

HIEQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMBBSNDISEETIRTKETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

KVDALLKEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRIKEQKLKDDIRGLREKLTGLDKEKSL 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 
HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQL WMRL S G ALQKKRNSELS YREI VKNS S 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAI1EDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSblPSQMEDAELLLGVA 

MRLAGSLTDVAVETORRKHLAYLIADOGOLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=lsoIeucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRREAKALLDFERH 

DDDELGFRKNDHTIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHD VGDLT WDKIA V SLPRSEKLRSL VL AGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLrVQYLPRLDKLLQEHDEBLSLITLHWFLTAF 

ASWDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASEFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 

VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 

< 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLVITKJEEGSKAAAVDKLL 

AGDEIVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSEDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENILYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

GPRPCVQGDLQAAQLWAGCWPSDTALGALESL 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 

AEGCSAGAQEPPRASRAEKASQRLAASrrWADG 

ESSRICPQETPLLHSLTQEGKRRPESSPEDSATRPP 

PFDAHV GKPTRRSDRF ATTLRNEIQMHRAKLQK 

SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Add, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isdleucine, K-Lysine, L^Leucine, M=Methionine, 
N=Asparagine, PHProline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\— possiuie nucieouuc inseruun 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHGIPRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTRIERVMDNNTTVKMVPIKIVHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

IVGKDKSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

LATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELIESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKWNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALIIEQRELED 

KJHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTVNPWHMKKAFKVMNELRSQNLLCDVT 

IVAEDMEISAHRWLAACSPYFHAMFTGEMSESR 

AKRVPJKEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACKNYLESAMKYHLLPTEQRILMK 

SVRTRLRTPMNLPKLMVWGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

NEWFHVAPMNTRRSSVGVGWGGLLYAVGGYD 

GASRQYLSTVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDPTTN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCmASVEYYNPTTDKWTVVSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKVAHAKEENLSMHQMLDQTLLELNN 
M 


3143 


A 


1809 


1041 


SEELDREBCKLKEDSPRKTPNKESGVPSLPVSLTSI 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

DSRGTRVAVSSPMSQHQSYIQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGREETEKVNTSPSVNTKTTTESKALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arSrl rpQldllf* flf 

UUU 1C9IUUV Ul 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npntide 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion* 
\=possible nucleotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEKREYS 

SVCVGREDDIKKSERMTAVYHDREWIFYHKGE 

YHAMDIRCYHSGGPLHLGDIEDFDGRPCIVCPW 

HKYKITLATGEGLYQSINPKDPSAKPKWCSKGIK 

QIUHTVTVDNGNIYVTLSNEPFKCDSDFYATGDF 

KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRG SGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKILFLFYFPAAYYASRRVGIAVLWISLITEW 

LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPSLAYCTFLLAVGLSRIFILAH 

FPHQVLAGLITGAVLGWLMTPRVPMERELSFYG 

LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQBaACLVLAMGLLGPLDWLG 

HPPQISLFYIFNFLKYTLWPCLVLALVPWAVHMF 

SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

GHPGSAVSAAPGELYPGGNKYQTIDNYQPYPCAE 

DEECGTDEYCASPTRGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEEFQRCYCGEGLSCRIQKDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHHIFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFl'lFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

WRKL WPS VAFAEG S S SEEELEAECFP VKPHNKSF 

AHILELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEWWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAWKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVMISTAPLYSGVHNWTSSDRIRMCGINEERRA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 

ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 

RQGVGEKNTFILATLGTGVPVEGTLPLVTTNFSP 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arid npcifiiip nf 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npnririe 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=GIycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=»Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPVPAPTPAPIFTPAPTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTILGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFVIFPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPAR1APGLPGCQTKELSLWKPTGPANTYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDWFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAWRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

VVLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKVQGISDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQIPPE 

ARRLrVNKNAGETLLQRAARLGYKDWLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILNILLE 

HGA 


3150 


A 


3 


2795 


SLPJVfflNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERIQGLDFDTKAAVAAHIQEVTHNQENVFDLQ 

WMEVTDMSQEDIEPLLKNMALHLKRLIDERDEH 

SETIEELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKIRRLRQELEEKTEQLLD 

CKQELEQMEBELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKIEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EELENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

IETLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

AEARVKDIEKENKILHESIKETSSKLSKIEFEKRQI 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

KITNLKITCEKIEALEQENSELERENRKLKKTLDS 

FKNLTFQLESLEKENSQLDEENLELRRNVESLKC 

ASMKMAQLQLENKELESEKEQLKKGLELLKASF 

KKTERLEVSYQGLDffiNQRLQKTLENSNKKIQQL 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nrtrl rpQiriiif* flf 
UUll luiuut ui 

peptide 
sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

nentide 

IIVU **** V 

sequence 


Amino acid sequence (A=Alanine OCysteine, D= As parti c Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










ESELQDLEMENQTLQKNLEELKISSKRLEQLEKE 

NKSLEQETSQLEKDKKQLEKENKRLRQQAEIKD 

TTLEENNVKIGNLEKENKTLSKEIGIYKESCVRLE 

ELEKENKEL VKRATIDIKTL VTLREDL V SEKLKT 

QQMNNDLEKLTHELEKIOLNKERLLHDEQSTDD 

SRYKLLESKLESTLKKSLEKEEKIAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A. 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRF YENHCKLHRA ACLLGKRITV IHSKD C FLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQVVQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDS 

LYITKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELfflSSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANI 

LWREEGLSVGNMFYVFSDDGIIVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLVVDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLER.TPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGDCGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVWLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQfflQDGALRLTTEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYWTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLWQRWDPSLTREALGHWLGLLNADGWIGRE 

QILGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

MLEVGDPDDLAFLRKALPRLHAWFSWLHQSQA 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRVVGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDILADSRH 



SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide^ 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Add, ^Phenylalanine, G=Glycine, flNHistidine, 
I=Isoleucine, KHLysine, L=Leucine, M=Methionine, 
N^Asparagine, P^ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=ThreonIne, V=VaUne, W-Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\— possiDie nucieonae inseruun 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANWGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVTVIQDTGFSVKILAPGffiPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRWEEPYTVREARJHVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK 

KGLEMDPDDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VITAEDRQVSrTASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTW 

VDYRGYRVTAQSIIPGILERDQEQSVIYGSIDFGK 

TWSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREVIRNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQIPGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDHVFKIGIG 

ELITRSAKHIFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVKHVNPKASDAFHFFQS 

GQAKVQOGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSSANIPPLKFTAPSMASVLEQLNVINGILFIPLS 

QKDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLIILLP V V SKFSF VSLS APQH WSCP 

EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

NYEQLVVDAGVSVIMDFHYNEKRIYWVDLERQ 

LLQRVFLNGSRQERVCNIEKNVSGMAINWINEEV 

IWSNQQEGIITVTDMKGNNSHILLSALKYPANV A 

VDPVERFIFWSSEVAGSLYRADLDGVGVKALLE 

TSEKTTAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YDGGSVHISKHPTQHNLFAMSLFGDRIFYSTWK 



I I W V 



AIVI JUT V 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Le urine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 




• 






MKTIWIANKHTGKDMVRINLHSSFVPLGELKVV 

HPLAQPKAEDDTWEPEQKLCKLRKGNCSSTVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENKJYF AHTALKWIERANMD GSQRERLIEEG VD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

SKIITIENISQPRGIAVHPMAKRLFWTDTGINPRE 

SSSLQGLGRLVIASSDLIWPSGITIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVIRVNKRTGKDRVRLQG 

SMLKPSSLWVHPLAKPGADPCLYQNGGCEfflC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDNITESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGYIGERCQYRDLKWWE 

LRHAGHGQQQKVIWAVCVWLVMLLLLSLWG 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 

EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 

GQAADGSMQPTSWRQEPQLCGMGTEQGCWIPV 

SSDKGSCPQVMERSFHMPSYGTQTLEGGVEKPH 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTED 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVDERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKTOPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVKIIFRVGLVLLK 

HALGSPEKVKACQGQYETffiRLRSLSPKIMQEAF 

LVQEVVELPVTERQIEREHLLQLRRWQEmGELQ 

CRSPPRLHGAKAILDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVBPDGDSIRRETGFSQASLLRLH 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

IIESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 

HEMLQVLRLMVGVQV Ibb^jLbNlAJDRl vybAU 

EDGDGAVSFVEFTK5LEKMDVEHKMSIRILK 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaraine, R=Arglnlne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophnn, Y=TyrosIne, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRWFlTYM 
DNWRQNTTAEQEALQAKVDAENFYYVILYLMV 
MIGMFSFnVAILVSTVKSKRREHSNDPYHQYIVE 
DWQEKYKSQILNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 
KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 
DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 
YPGISPEECASRKCCFSNFIFEVPWCFFPKSVEDC ! 
HY 


3160 


A 


179 


409 


KPKTKILKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPWKEVNRKKNDETNAASLTPLGSSELRS 
PRISYLHFF 


3161 


A 


683 


1186 


LSSTGGLHAAACAAAMSLVIPEKFQHILRVLNTN 

ffiGRRKIAFAITAIKGVGRRYAHVVLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKIPDWFLNRQ 

KDVKDGKYSQVLANGLDNKLREDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TffiWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKHIT YSI HN YTPK VGELDTRKAIRQ AFD V W 

QKVTPLTFEEVPYHEIKSDRKEADMIFFASGFHG 

DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

ADMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 

PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPNICDGNFNTVALFRGEMFVFBCDR 

WFWRLRNNRVQEGYPMQDEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 

YSEERRATDPGYPKPITVWKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRD 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

GSVNAVAVVIPCILSLCILVLVYTIFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVE1FFRNYMNDSL 

RTNWVRFQPETIACACrYLAARALQIPLPTRPHW 

FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 

EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

ASKPSSPREVKAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

rfflNHGSPHLKAKHTRDDLKSSNRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR ! 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 

EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 

QE SFFEGKNMALFEEEMD SNPMVS SLLNKLANY 

TNLSQGVVEHEEDEESRRREAKAPRMGTFIGVY 

LPCLQNILGVILFLRLTWIVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGVVPAGGSYYMISRSLG 

PEFGGAVGLCFYLGTTFAGAMYTLGTIEIFLTYISP 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arirt residue of 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Asparbc Acid, 
E=GIutamic Add, F-Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *^Stop codon,A=possible nucleotide deletion, 
\=possible nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

ALWFVGVKYVNKLALVFLACVVLSILAIYAGVI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGEPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIYLS 

CIVLFGACIEGWLRDKFGEALQGNLVIGMLAW 

PSPWVTVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPILSMFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYDEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWrVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMFLY 

HLRISAEVEVVEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGWLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREVITIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IIKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEILELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYLILLQEMKTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQEVSTGVKWENYFASTVNREMMCSPEL 

KmiRAGIPHEHRSKVWKWCVDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

HYSCPTSEGIQKLRNVLLAFSWRNPDIGYCQGLN 

RLVAVALLYLEQEDAFWCLVTIVEVFMPRDYYT 

KTLLGSQVDQRVFRDLMSEKLPRLHGHFEQYKV 

DYTLITFNWFLWFVDSWSDILFKIWDSFLYEGP 

KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 

RTILDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGPTISSNSQLYRASALFETIRHEAQLSTDYKLS 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalauine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknowo, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTIDQILEMVN 

GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 

VREALGVESHYSRACASSETESEAGDIMDQQFEE 

MNNKLNSVTDPTGFLRMVRRNNLFNRSCQSMTS 

LFSNTVSPTQDGTSSLPRRQSSFAKPPLRALYDLL 

IAPMEGGLMHSSGPVGRHRQLILVLEGELYLIPF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RKNPPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATHISWKLSALVLTPSMDGNPASS 

KSSFGHPYTEPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLWLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKWQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 

ARD ALRVLLHL VEKSLQRIQNG QRNAMYTSQQ S 

VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSIISNEPLATYQENRNTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQS STETDST 

VKSQEESNPKLDPQELAQKILEETQSHLIAVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSKDSPSQHSGRPSPGCDSQTSQLDQPL 

FKLKYPSSPYSAfflSKSPKNMSPSSGHQSPAGSAP 

SPALSYSSAGSARSSPADAPDIDKLKMAAIDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKEENMMMDLFETGSYFFYLDGENV 

TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

DSSGEEHVLAPPGLQPPHCPGQCLrWACKTCKRK 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYIERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEWEK 


3168 


A 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHVRR 

KMSSPLSKELRQKYNVRSMPIRKDDEVQWRG 

HYKGQQIGKVVQVYRKKYVIYIERVQREKANGT 

TVHVGIHPSKWITRLKXDKDRKKILERKAKSRQ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168. 


GPGG AISL S VE AKAG ADLL VKGKQ ARMDIYDTQ 
TLGVVWGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTHHQKV^ I 
KKKEEKPNGKIPD1TOPAPNVTVLLREPVRAPAV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aniti rpcifillP Chi 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npntiffp 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, (^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, ^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=*Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=DossibIe nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 

KKKEKKVAKVEPAVSSVVNSIQVLTSKAAILETA 

PKEGRNTDVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGnQDTWHKATQKGDPVAILKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 

GEAKVKKQLVAREQEITAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTEPJRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLDEAQTMEALLAL 

LPELSVLAQQNYTEWLQDLKEKGPTLLKHPPAP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEEIVEKLKGELESSDQVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 

EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHS1TAHPMVTIRISDRQRLIQ 

PYIHNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPBEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLIDLEHVLPLMFQVVISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKHFTEKNRAVIVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEIL SIMLYS SKKEINAL AEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TRICFLMAHDALNAPLHDLRAIYELQMKKTDYFF 

LEVQKRFDGDELTTDERIRSLAQRWQPSKSLRLE 

EQSAKAVDTOMULPCLSRPARCDQATAESNPVT 

QKLISSTESELQQSYAKQRRSKSAALLHKELNCK 

SKRAVRDYLFRVNEATAVLYARHVLASLLAEWP 

SHVPVSEDILELSGPAHMTYILDMFMQLEEKHE 

WEKWMQTELVLTHQVLPLPHRLPPVSASWSEA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEILRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=PhenylaIanine, G=Glycine, EMBistidine, 
Wsoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R^Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrostne, 
X«Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










QALARF^CYTERTIAKRLVLRRDPSVKRTLCRGC 
SSLLVPGLTCTORORRCRGORWTVOTCLTCORS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 

PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 

LDSSPEANTEDDKTEEDWMPKNYLWLTIVSCFC 

PAYPINIVALVFSIMSLNSYNDGDYEGARRLGRN 

AKWVAIASIIIGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSG GCRRRA WTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHILALLLR 

LLHLGLGSGGCREDVPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPWE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

APffiQPSFVSPPDSLVGQHIENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILIENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSL1RVFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEYIYKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TWLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPEINPLPKIEVSESVEYEAGHIPSPVI 

PQESSVEEDNETEQKSESFSSIEKPSITYETNKVNE 

LMDNIIKEDVNSMQIFTKLSETTVPPINTATVPDN 

EDGEAKMNIADTAKQTLISWDSSSLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNRKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCVVLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKJEKBETKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLCNGOSOKTKTEKRALKRRRS 

KVQDQGKLIKTLIQTKSGSLPSLHDIIKGNKEITV 

GTFGVTAVSGHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQKIPTTPCCVLQAGPEPRSLAE 
RMGADGETWLKNMLIGVNLILLGSMIKPSECQL 
EVTTERVQRQSVEEEGGIANYNTSSKEQPWFNH 
VYNINVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 
ELLSRIEMLEREVSVLRDQCNANCCQESAATGQL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycioe, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionioe, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valiue, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSffiLEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTTTELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYTVNWALKEQARSPPTSASVSTVroGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKWYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YIISVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTGIDPPKDITISNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSWPNTVTEFTITR 

LNPATEYEISLNSVRGREESERICTLVHTAMDNP 

VDLIATNITPTEALLQWKAPVGEVENYVIVLTHF 

AVAGETILVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEENYVLTYKSTDGSRKELIVDAEDTWI 

RLEGLLENTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWIVFQRRQNGQTDFFRK 

WADYRVGFGNVEDEFWLGLDNIHRITSQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRQ 

SLQF 


3175 


A 


2 


623 


RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 

AATAEGTMASGVTVNDEVIKVFNDMKVRKSST 

QEEKKRKKAVLFCLSDDKRQIIVEEAKQILVGDI 

GDTVEDPYTSF VKLLPLND CR Y AL YD ATYETKE 

SKKEDLVFIFWAPESAPLKSKMIYASSKDAIKKK 

FTGKHEWQVNGLDDIKDRSTLGEKLGGNVVVS 

LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 

AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 

KTADIAPHPEEKKKKRSGFRDRKVMEYENRIRA 

YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 

ITPNEKQPEULGLDQYIIKRFDGKTEKISQEREKF 

ADEGSEFYTLGECGLISFSDYIFLTTVLSTPQRNFE 

IAFKMFDLNGDGEVDMEEFEQVQSHRSQTSMG 

MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 

LTKNFLEFQRKLQHDVLKLEFERHDPVDGRITE 

RQFGGMLLAYSGVQSKKLTAMQRQLKKHFKEG 

KGLTFQEVENFFTFLKNINDVDTALSFYHMAGAS 



SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pcpuuc 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=»VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 

\— Tinroihla minlonH/fo incartinn 

v— possiDie nucicuuuc inseruuu 










LDKVTMQQVARTVAKVELSDHVCDWFALFDC 
DGNGELSNKEFVSIMKQRLMRGLEKPKDMGFTR 
LMQAMWKCAQETAWDFALPKQ 


3177 


A 


182 


648 


LGWGSGAAVGGRQAARGAALGRRPMAAVLG 

ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 

RNQAILDLKAAGWSELSERDAIYKEFSFHNFNQA 

FGFMSRVALQAEKMNHHPEWFNVYNKVQITLTS 

HDCGELTKKDVKLAKFIEKAAASV 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 
LRRPHLLHTPRAPTFRJRLGAHRGGSGELLENTM 
EAMENSMAQRSDLLELDCQLTRDRWWSHDE 
NLCRQSGLNRDVGSLDFEDLPLYKEKLEVYFSPG 
HFAHG SDRRMVRLEDLFQRFPRTPMS VEIKGKN 
EELIREIAGL VPvRYDRNErn WA SEKS S VMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNKILTGADGKN 

LTKNDLYPNPKTEVLHMIYMRALQIVYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPF SNL VTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSVVSL 

KEIQESLKTlCrVDSPEKLKNYKEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASELKESLNLEDQIESDESELKKL 

KTEENSFKRLMTVKKEKLATAQFKINKKHEDVK 

QYKRTVDEDCNKVQEKRGAVYERVTTINHEIQKI 

RLGIQQLKDAADREKLKSQEIFLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNANNPCFRYPTPGEAPGWGNFNK 

SrVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQDCKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLKIKSLNWYEDNNYKAL 

FGGNGTEEDAETFYDNSTTPYCNDLMKNLESSPL 

SPJIWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGIVFTGITPGSIELPHHVKYKIRMGIDNVERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDW 

EQAERVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVAVIIKGIVYEKEARLK 

ETMRIMGLDNSILWFSWFISSLIPLLVSAGLLWI 

LKLGNLLPYSDPSWFVFLSVFAWTILQCFLIST 

LFSRANLAAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLKIFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DNLFESPVEEDGFNLTTSVSMMLFDTFLYGVMT 

WYIEAVFPGQYGIPRPWYFPCTKSYWFGEESDEK 

SHPGSNQKRISEICMEEEPTHLKXGVSIQNLVKVY 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Add, 
OGIutamic Acid, F=PhenyIalanine, G=Clycine, EHHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine» R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










RDGMKVAVDGLALNFYEGQITSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTIRQNLG 

VCPQHNVLFDMLTVEEHIWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKWILDEPTAGVDPYSRRGIWELLL 

KYRQGRTIILSTHHMDEADVLGDRIAIISHGKLCC 

VGSSLFLKNQLGTGYYLTLVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDAADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRNISDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADPvFLNSLGRFMTG 

LDTRNNVKVWFNNKGWHAISSFLl>fVINNAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFVVFLI'QERVSKA 

KHLQFISG VKP VrV* WL SNF V WDMCNYV VPATLV 

niFICFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKIPSTAYWLTSVNLFIGINGSVATFVL 

ELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRILDGGGQNDILEIKELTKIYRRK 

RKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNRNSILSNIHEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARRFLWNCALSW 

KEGRSVVLTSHSMEECEALCTRMAIMVNGRFRC 

LGSVQHLKNRFGDGYTIWRIAGSNPDLKPVQDF 

FGLAFPGSWKEKHRNMLQYQLPSSLSSLARIFSI 

LSQSKKRLHIEDYSVSQTTLDQVFVNFAKDQSDD 

DHLKDLSLHKNQTWDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSCPFDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEmAHKYWNDFYKJHENGFFKDR 

HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

RNNED GPGLIMEEQHKCS SKSLEHKTQTPP VEEN 

VTQKISDLEICADEFPGSSATYRILEVGCGVGNTV 

FPELQTNNDPGLFVYCCDFSSTAIELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGSLDfflLIFVLSAI 

VPDKMQKAINRLSRLLKPGGMVLLRDYGRYDM 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 

TLFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 

WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPELFHAF 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PbenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucioe, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
"^-Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIKVYEDETKVVHAVDGTAENGIHP 

LSSSEVDELMKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 

PPVTMEFMGYQNVEDEAETKKVLGLQDHTAEL 

WIEDAAEPKEP APPNG S AAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


IAPTGGSHSEIQKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DVWPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


G STHAS AD A WAQ WFCTEALVMG APVWYLVAA j 

ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 

RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

RAQRVAWAEADENEEEAVDLAQEEEGVEKPAET 

HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFWEEEGVGETMTEE 

QSQSFLTEFINYIKQSKWLLEDLASQVGLRTQD 

TO^QDLLAEGTITGVTODRGKFmTPEELAAVA 

•NFIRQRGRVSIAELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASNI 

CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRLLTID 

TDLLEQQDIDLSPDLAATYGPTEEAAQKVKHYY 

RFWILPQLWIGINFDRLTLLALFDRNREILENVLA 

VILA1LVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 

LVIVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHI 

FGGNATTSLLAALYSFICSrVAVALLYGLCYGAL 

KDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDP 

SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLWCrVIGVLYFAIHVSTVFTVLQ 

PALKYVLYTLVGFVGFVTHYVLPQVRKQLPWH 

CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 

LLFVEKNIIYPLIVLNELSSSAETIASPKKLNTELG 

DYE AFSETMLLDLFFMSDLFNKL WELL YKLQFVY 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, (^Glycine, H-Histidine, 
I=>Isoleucine, K=Lysine, LHLeudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Un known, *«Stop codon, /=possibIe nucleotide deletion, 

\ 11 J1 n Hi Til 1 mm %m A 1 AA ^"I #1 A {fflCA^IlAn 

v=possiDie nucieouQe insertion 










TYIAPWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSAEFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VWTKYILEGYSITDNSAASMLQVFDLRKVLTTY 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPNTOEDYDHRLAGISRESFCVIY 

LNWIEYCS SRRAKP VD VDKD S S L VTLC YGLC VL 

GKRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SERDEWIFADMELLRKVVVPGIRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLVIAHEGDPAWRS 

AVLANSPSLLALPvHVMDDGTNEYKIIMLNRRYL 

SFRVIKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGPISLGNIRNFrVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQ 

MEPSGQSGLACVQHGLPSSSSSSQSIPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVIYRVQIVDPSQILEGINLSKRKELQWPDEGIRL 

KAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPG 

TRSHIDKAVLLVQIDDKYVTVIETGVLELGAEV 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVDCEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGILMGWVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLWEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3187 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGILMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLWEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRVRTKLILLVNDKKRYERVGGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSNIRDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERREEEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEILDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKLYNQENDENADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLMQHKINKDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLDIRAARIHKLEAQLKDIAYGTK 

QYKFKPEIMPDDSVDEFDETIHLERGENLFEIHIN 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

WRGLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 

EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 

LIGTKGDffNFGTVEYWFRLRVPMDQAIRLYRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Add, 
E=Clutamic Add, FHPhenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










STDGNLNELHITIRCCNHLQSRASHLQPHPYVVY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPMNM 

DLDRYLKSESLSFYVFDDSDTQENIYIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKFA 

YLPPSGSITTEDLGNFIRSEEPEWQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCIIPGPI 

SKMKQPSEBCIRIEIIALSLNDSQVTMDDTIQRLFV 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKJIDILKAILQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


MKGSGWHLRSGMVGTLITTILPHWRRTAHVGTN 

ILTAVSYLKGLWMECVWHSTGIYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDWQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRAl 11 lANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LSFFTPSTLGLNDKEDLGSKSVGEGPYSELAKLS 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLPJURPKLKWDNQKRYGGFLR 

RQFKWTRSQEDPNAYSGELFDA 


3191 


A 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLPTMADEID 

FTTGDAGASSTYPMQCSALRKNGFWLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGIDIFTGKKYEDIC 

PSTHNN1DVPNIKRNDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVAIKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATWIHGSHGNPrfHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

GRRIPKDWEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVRNRIRNDPDDPEATKRLKL 

AMTQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHUPSGFMRVVELLAEGDPAHVIQLGKPVRCI 

HWDQASARPRGPEffiPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

TVSLGVLKRQYTSFFRPGLPTEKVAAIHRLGIGTT 

DOFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGWICGEEA 

LVMEKCDDEAVAEICTEMLRQFTGNPNIPKPRRI 

LRSAWGSNPYFRGSYSYTQVGSSGADVEKLAKP 

LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRFIEPQT 

ANLSWFKDSNSTTPLIFVLSPGTDPAADLYKFA 

EEMKFSKKJLaAl^ 

WWFQNCHLAPSWMPALERLIEHINPDKV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E>Glutaraic Acid, F=PhenyIalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P*=Proline, Q=Glutamine» R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










RLWLTSLPSNKFPVSILQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLRICISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MNTLEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNAMTFAQNETFA 

LLGTIIQLQPKSSSAGSQGREEIVEDVTQNILLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LLQVITQTLQDLLKALKGLVVMSSQLELMAASL 

YNNTVPELWSAKAYPSLKPLSSWVMDLLQRLDF 

LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 

KFVISIDTISFDFKVMFEAPSELTQRPQVGCYIHG 

LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 

PTPNRKAQDQDFYLCPIYKTLTRAGTLSTTGHST 

NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHRIPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPWPADLINH 

ANREGWTAAHIAASKGFKNCLEILCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

VGEIEPSNYGSDDLECENTICALNIRKQTSWDDFS 

KAVSQALTNHFQAISSDGWWSLEDVTCNNTTDS 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYIVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYTIHTGE 

KPYECmCffiCGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIfflTGEKPYKCMECG 

KAFNRRSHLKQHQRmTGEKPYECSECGKAFTH 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSnHTGEKPYEC 

SECGKAFNRGSSLTHHQRIHTGRNPTIVTDVGRP 

FMTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGF WERPLRS SRWFRRSLRR WEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTWLFVPQQ 

EAWVVERMGRFHRJLEPGLNILIPVLDRIRYVQSL 

KEIVINVPEQSAVTLDNVTLQIDGVLYLRIMDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

FRERESLNASrVDAINQAADCWGIRCLRYEIKDIH 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQILASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEQ 

\nro a rovT a vtvoxtttt t r>oxrD/ r 2Tvu r TOiv/r\/ \r\A \a/~i 
YVSAroKJLAl^oNlJJLLroJNrOU^ loMVAv^AJYHjr 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 



SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
Deotide 

r v r 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Giutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Pro!ine, Q=GIutamine, R=Arginine, S=*Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKITRDSSLEVLHE 

MDDYGNTPLHCAVEKNQIESVKFLLSRGANPNL 

RNFNMMAPLHIAVQGMNNEVMKVLLEHRTEDV 

NLEGENGNTAVIIACTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLHINFMNNGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATEIVKLMIS 

SYSGSVDIVNTTDGCHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDIKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKWQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDnsfLKCTDRLDEDGNTALHFAARE 

ghakavalllshnadivlnkqqasflhlalhnk 

rkewlturskrwdeclkifshnspgnkcpitem 

ieylpecmkvlldfcmlhstedkscrdyyieynf 

kylqcpleftkktptqdviyepltalnamvqnn 

rjellnhpvckeyllmkwlaygfrahmmnlgs 

yclglipmtilvvnikpgmafnstgiinetsdhsei 

ldttnsyliktcmilvflssefgyckeagqifqqk 

pj^yfmdisnvlewiiyttgiifvlplfveipahlq 

wqcgaiavyfywmnfllylqrfencgifivmle 

velktllrstvvfiflllafglsfyillnlqdpfss 

pllsnqtfsmmlgdinyresflepylrnelahpv 

lsfaqlvsfufvpivlmnlliglavgdiaevqboi 

a slkriamq velhtslekklpl wflrxvdqksti 

vypnkprsggmlfhifcflfctgeirqeipnadks 

lemedlkqkyrlkdltfllekqheliklnqkmen 

setedddshcsfqdrfkkeqmeqrnsrwntvlr 

avkakthhlep 


3198 


A 


51 


2177 


KEKSLHH VDQRPPL WHPGRPG TS QS AAMNASSE 

GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

VPATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATVISLPAKSRTKKPTTPPAQKPvL 

NCCYPGCQFKTAYGMKDMERFELKIHTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLPJHSDERPFKCQICPYASRN 

SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 

HMRVHSGEKPFKCEFCNVRCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSKAALPJHERIHCTVRPFKCNYCS 

FDSKQPSNLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKRQHSEYNESKNSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKIIVGHQVPQANT 

rVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
nentide 
sequence 


Amino acid sequence (A c Alanine OCysteine, D=Aspartic Add, 
E^Giutamic Add, F=Phenyla!anine, G=Glydne, H=fiistidine, 
I=Isoleudne, K-Lysine 9 L*=Leudne, M=Methionine, 
N=Asparagine,P=Pro!ine, Q=GIutamine, RpArginine, S^Serine, 
T=Threoninc, V^Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
\=possib!e nudeotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 

FEGLNALIQEGTAEVTWSDGGQNIAVATTAPPV 

FSSSSQQELPKQTYSIIQGAAHPALLCPADSffD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSELQGTDWSILQSADWCIYNPLARHRALTGVFL 

QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 

RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 

EPAARKKNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRVVGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLPIAVAALLCPGSGPGAQSGLEFVERPPPSPL 

AWLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGWGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYELPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVDFLDTNniTEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCCIIVDSGYSF 

THIVP YCRS KKKKE AI1RINYGGKLLTNHLKEIIS Y 

RQLHVMDETHV INQ VKED VC YV SQDFY RDMDI 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIQE 

MGDPEAIVYSIQNLPEEMQPHFFKNrVLTGGNSLF 

PGFRDRVYSEVRCLTPTDYDVSVVLPENPITYAW 

EGGKLISENDDFEDMWTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


AVQRIRHEMNIFRLTGDLSHLAAIVILLLKIWKTR 

SCAGISGKSQLLFALVFTTRYLDLFTSFISLYNTS 

MKVWYAIHRNVFHLQCTGLWTLNLCQLCIFN 


3201 


A 


1 


469 


ERHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 

YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKQ 

FFGRHRWVVYTTEMNGKNTFWDVDGSMVPPE 

WHRWLHSMTDDPPTTKPLTARKFIWTNHKFNVT 

GTPEQYVPYSTTRKKIQEWIPPSTPYK 


3202 


A 


144 


840 


NSSQRMATHALEIAGLFLGGVGMVGTVAVTVM 
PQWRVSAFIENN1VVFENFWEGLWMNCVRQANI 
RMQCKTYDSLLALSPDLQAARGLMCAASVMSFL 
AFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFII 
TGMVVLIPVSWVANA1IRDFYNSIVNVAQKRELG 
EAL YLG WTTALVLrVGG ALFCC VFCCNEKSS SYR 
YSIPSHRTTQKSYHTGKKSPSVYSRSQYV 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAE, 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYWTRTISCHV 

QNGTYLQRVLQNCPWPMSCPGSSYRTWRPTYK 

VMYKIVTAREWRCCPGHSRVSCEEVAGSSASLE 

PMWSGSTMRRMALRPTAFSGCLNCSKVSELTER 

LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 

PPAQGSPGDGGLQDQVGAWGLPGPTGPKGDAG 

SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 

PPGPPGPMGPPGPPGPTGVPGSPGHIGPPGPTGPK 

GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, B=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginioe, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=OVrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DPGEKSHWGEGLHQLREALKILAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNVNSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEVRFMMWNNETY1LHNSFFRREIKRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQIICP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

YRHYNLFHKTVPEFKYRILQILRVQNQFLWEKY 

KRKKEYMNPJCMFGRDRIINERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FAVRFAKNYERLQSDYVTDDHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSniKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHIEMEPEWEAAFTLQMKLTHVISMMQDWC 

ASDEKVLIEAYKKCLAVLMQCHGGYTDGEQPIT 

LSICGHSVETIRYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPMLEEHPLRCLVL 

CAQVHAGMWRRNGFSLVNQIYYYHNVKCRRE 

MFDKDVVMLQTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSEITHKDWQQNNTLIEEMLYL 

IIMLVGERFSPGVGQVNATDEIKREI1HQLSIKPM 

AHSELVKSLPEDENKETGMESVIEAVAHFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTILQWAVEHNGYAWSESMLQRVL \ 

HLIGMALQEEKQHLENVTEEHWTFTFTQKISKP 

GEAPKNSPSILAMLETLQNAPYLEVHKDMIRWIL 

KTFNAVKKMRESSPTSPVAETEGTIMEESSRDKD 

KAERKRKAELA.RLRREKIMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP 

AQTQVPEQRQFVTCILCQEEQEVKVESRAMVLA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMHPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

NIFNNRLNFSDQPNLTQWIRTISQQIKALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKIPYS 

ESKEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYT1QSIERILSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSWQGHFCKPFASLVPND 

SHEELPCELDIDMFHLLVGLVLAFPALQCQDFSGI 

SLGTGDLHIFHLVTMAHIIQILLTSCTEENGMDQE 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWHL 

WRSVRAGIMPFLKCSALFFHYLNGVPSPPDIQVP 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLffiS 

WCRNSEVKRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
l»Isoleucine, KpLysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptopban, V^yrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 

\— pOSSlDlc DUCICOUUC lUoCi uuu 










RRGNPLHLCKERFKKIQKLWHQHSVTEEIGHAQ 
EANQTLVGIDWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITWQAKLAKNY 

GMTRMDPYCRLRLGYAVYETPTAHNGAKNPRW 

NKVIHCTVPPGVDSFYLEIFDERAFSMDDRIAWT 

HmPESLRQGKVEDKWYSLSGRQGDDKEGMNL 

VMSYALLPAAMVMPPQPWLMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKAIQDMFFNMD QEV1RSVLEAQRGNKD AAIN 

SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VIIFTGLFSVAFLGRRLVLSQWLGILATIAGLVW 

GLADLLSKHDSQHBCLSEVITGDLLIIMAQnVAIQ 

MVLEEKFVYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYYIPAGSFSGNPRGTLEDALDAFCQVGQQP 

LUVALLGNISSIAFFNFAGISVTKELSATTRMVL 

DSLRTVVIWALSLALGWEAFHALQILGFLILLIGT 

ALYNGLHRPLLGRLSRGRPLAEESEQERLLGGTR 

TPINDAS 


3209 


A 


104 


1999 


AKWSLKEFSCFWRREKPVSSLSSLQVKAEASW 

DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 

DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 

IPGCGVTFEIVSNIPEDAQGVEEREALARMAANV 

ENPASADSEAYIEKYLRSVLAVENLLTLDRLRQE 

VAVKEQLTGKGKLSRRSISSPNVNRLSGSRQDLIP 

SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 

SPQNNHSPDPGLSNLAASYLNPVKSFVPQMPKLL 

KSLFPVRDEKRGKRPSPLAHQPVPRIMVQSASPDI 

RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 

AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 

YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 

EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 

EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 

GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 

EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 

LPSGKNDGSIGGKQYFRCNPGYGLLVRPSRVRR 

ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 

LTAALAKADRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALWS 
GGIVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 
QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKVILLGHWLLTTWGCrVFSGSYA 
WANFTILALGVWAVAQRDSIDAISMFLGGLLATI 
FLDTVHISIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TIDSAEAPADPFAVPEGRSQDARGY 


3212 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 
AU^MMEFRSWCPGWNTMARSRLTATSTSRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine OCysteine, D=Aspartic Add, 
E=Ghitamic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R^Arginine, S^-Serine, 
T«Threonine, V=VaJine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLBERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKI WDKNTLECKRILTGHTG S VLCLQ Y 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIM 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIEPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVnTGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTDRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWD^ 

PAAQSEPPRSPSRTYTYISR | 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTLKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

OTVMTTDT \\rr\TCi~*n A /^T D\/T CHUTUT \7T> ATT) T7TYKTV 

SDN! 1KL W DlbCuACLK VLbdHriiirL VKOlivr DN K 
RIVSGAYDGKDCVWDLVAALDPRAPAGTLCLRT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=G!utamic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
Msoleudne, K=Lysine, l>Leutine, M=Methionine, 
N=Asparagine, P=ProIine> Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine» 
X=Unknown, *=Stop codon, Impossible nudeotide deletion, 
possible nucleotide insertion 










LVliHSURVJt , 'kLQFDEFQWSSSHDDTlLIWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRNGPALQE A Y VR WTEKSPTD WALFTYEGN S 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPBCFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVTINARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

RTWEQQQEVVSRNRNEQESAVHPREIFKQKERA 

MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

/not /—i A ¥t A Y \rT\t//A A A TVT^HPT^TOT"'T"VTVCXTT TC71 /TI"M7 

QGLCARALYDYQAADDTEISFDPENLITG1EV1DE 
GWWRGYGPDGHFGMFPANYVELIE 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRWDNSALGNSPYHRAPRCIHVYKKN 

GVGKVGDQE.LAIKGQKKKALIVGHCMPGPRMT 

PRFDSNhfvVLIEDNGl^VGTRIKTPIPTSLRKREG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

WAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMQCKHFVTQYEPVLffiSLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQ APEG ALCQDC VRQ V SRLQEA V 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

CGNRRRARAVHDAYAIWSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

IN A V l^Jtiv^v^ftXi v w j\jiiviriJuri/\uiin/\ 


3219 


A 


1623 


572 


TSAEGWKGCTCTFKDRSKXREHLRSHTQEKWA 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
'corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaniue OCystdne, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Gln famine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=TVrosine, 
X=Unknown, *=Stop codon, /=possibIe nudeotide deletion, 
\=possible nudeotide insertion 










CTTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSKRFATERLLRDHMRNHVNHYKCPLCDMTCPL 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNNLTVHLRK 

KHQFKWPSGHPRFRYKEHEDGYMRLQLVRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQGHLETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHW 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 


745 


SLGIPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENVVDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HL ANGHVVP1KPQ VKG VVREENKVRA VPT WAS 

VQWDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPYLSPGTPQLEFSA 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGWRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSPI 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRHKNAMAERWESRIYASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVINCADNTGAKNLYIISVKGIKGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YRRKDGVFLYFEDNAGVIVNNKGEMKGSAITGP 
VAKEC ADL WPRIA SNAGSIA 


3222 


A 


207 


1321 


PLIPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEIIQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMPCVLQYLN 

FSTIIGVGVGAGAYILARYALNHPDTVEGLVLINI 

DPNAKGWMDWAAHKLTGLTSSIPEMILGHLFSQ 

EELSGNSELIQKYRNIITHAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLVVGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 

GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 

EQPPETAAQRCFCQVSGYLDDCTCDVETIDRFNN 

YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 

QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAN ! 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 

GPDAWKIWNVIYEENCFKPQTIKRPLNPLASGQG 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=Glycine, H=HIstidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=*Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TSEENTFYSWLEGLCVEKRAFYRLISGLHASINV 

HLSARYLLQETWLEKKWGHNITEFQQRFDGILTE 

GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFQL 

FTGNKIQDEENKMLLLEILHEIKSFPLHFDENSFF 

AGDKKEAHKLKEDFRLHFRNISRIMDCVGCFKC 

RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 

EFHLTRQEI VSLFNArOKlo YKCEK1KK. 1 TsKJNJJLl^ 

NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 

SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

LRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYQA 

TIGEDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 

IPSYIRDSTVAVWYDITNLNSFQQTSKW1DDVRT 

ERGSDVIIMLVGNKTDLADKRQITIEEGEQRAKE 

T Oim/TTCTC AVTPVKnWAT 17DDY7 A CAT DflA <fT7XT"\ / 

LSVMFIETSAK 1 u YN VltyLrKKVAaALruMiJIN V 
QEKSKEGMIDIKLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVIVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TEhENNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFWSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNNNRSTGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDDEEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

WNDYKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDIDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKRAMNLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

PQFISPQVSASMLKQFPNSGLSPGLFNVGPQLSPQ 

QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QPGMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

W 1 IVVJ 1 lx VJ I VJ OVJI kJ ijVwJ VJlYiJ-/ I VJ1VA V VJ VJ iVJLJXTk.VJ X JUul\ 

FKQWTSMMEGLPSVATQEANMHKNGAIVAPGK 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidioe, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknowu, *=Stop codon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










TRGGSPYNQFDIIPGDTLGGHTGPAGDSWLPAKS 

PPTNKJGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHNPTHLSNKMWKNfflSSRNTTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

ICMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 
ncTr^T nn wqqq a nnQQ^ a hi AfiAQT wnpPWVCiQ 

VJO 1 VJJjOI^ W oOljAUuJoUAULAu/iDLWUrrn loo 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

ANNNLVIYLQRYMDPSTYQVLSNLKIGSTAVLY 

CLCLRHRLSVRQGLALLLLMAAGACYAAGGLQ 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 

LGLHAGGGSGPGLLEGFSGWAALVVLSQALNGL 

t Avx/fvurscciTDi cxrv/cr'CT vvktavt cavt t 

LMaAVMiSJlOoMlKJLr V VoL-aJLV VINAVJ_,&AVJULi 

RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 


1 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

LLLAALGSGRAERDCRVSSFRVKENFDKARFSGT 

WYAMAKKDPEGLFLQDNTVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 

or 1 !?! T MT Hi^Tr A FiQ VQ17VT7QP PiPTSJYIT PPPAfWTV 

RQRQEELCLARQYRLIVHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCBOBGTDSSCGCRGNDEKKM 
LKCVWGDGAVGKTCLLMSYANDAFPEEYVPT 
VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 
RPLSYPNTDVFLICFSWNPASYHNVQEEWVPEL 
KDCMPHVPYVLIGTQEDLRDDPKTLARLLYMKE J 

VPT TVT? WiX/VI A V A in A flPVT T? r*Q A T TCWffl If A 

WDEAILTIFHPKKKKKRCSEGHSCCSII 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

QWRFVDVLGLEEESLGSVPAPACALLLLFPLTAQ 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

INr xlr lL#r IN IN V U vjrlL, i H LJJ Ur jrUVLr r r v IN rivj/\o oljU i 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 

RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 

RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 

GHASALMAALAGVFVWDEERIQEEELQRSINEM 

KRLEEMSNMFQSSGVQHHPPEPKAQTEGNEDSE 

GKEQRWEMVMDKKHFKLWRPvPITGTHLYQYRV 

FGTYTDVTPRQFFNVQLDTEYRKKWDALVIKLE 

VIERDVVSGSEVLHWVTHFPYPMYSRDYVYVRR 

VSVnnPNNMMVT V^RAVPKPSVPFSPFFVRVRS 

I U V lyV^dNiNlVIIVl V Lt V OlV/\ V JCiXXl O V X 1-jJL UL V IVY JVO 

YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 



SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide * 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepuae 
sequence 


Amino acid sequence (A=Alanine C=Cysteine» D=Aspartic Add, 
E=Glotamic Acid, ^Phenylalanine, G==Grycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R«Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 

Vsnncdhla niiplAntiffo ttiQAftifin 










YCVSWMVSSGMPDFLEKLHMATLKAKNMEDCV 
KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
ffiYA 


3231 


A 


2117 


590 


FVPEPPEAGASSPCAPGDPDMSFRKWRQSKFRH 

WGQPVKNDQCYEDIRVSRVTWDSTFCAVNPKF 

LAVIVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

TGPVLDIDWCPHNDEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVVVLEGHTKRVGIIAWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VSWNHNGSLFCSACKDKSVRIIDPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTSV 

VYVCGKGDSSIRYFEITEEPPYIHFLNTFTSKEPQR 

GMGSMPKRGLEVSKCEIARFYKLHERKCEPIVM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPDLISLREAYVPSKQRDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 

ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVVWI 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3233 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVE.VVWI 
ELVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLNILGQKVSMHYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTIILRNLNPHSTMDSILGA 

LAPYAVLSSSNVRVDCDKQTQLNRGFAFIQLSTIE 

AAQLLQILQALHPPLTIDGKTINVEFAKGSKRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYTIMSPAVLKSELQSPTHPSSALPPATSPTAQE 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeutine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=>Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQPISSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALIRHQQLSGLHKQNLEI 

HRRAHLSENELEALEKNDMEQMKYRDRAAERR 

EKYGDPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPffiA 

QTRVRGSGLGARGaaYuV lo lbbYKJilLnKIMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLPvLGADPAHQDRHGDTALHAAARQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQIETWELuRVMGAV I ALbtjA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQILPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFHWRNMHAPGMKKIKLD 

TPEEIARWREERRKNTYPTLANIERKKKLKLEKEK 

RGAVLTTTQYGKMKGMSRHSQMAKIRSPGKNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLINSDSESDKEEKPQHSVTPKEVTTALCSL 

MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 

APKSPSQDVKATVROTSEAKSENRKKSFEKTNPK 

REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRWSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRKVTTVKKFF S AS SRVG SKKEIQEAKA 

PSPSINRQTSIETDRVSKEFIEFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSffiEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 

NEDIPEVSDMWKAITDHEMDSKRVPRDKLACIT 

KC SKHIFNAIKITKNEPAS ADDFLPTLI YIVLKGNP 

PRLQSNIQYITRFCNPSRLMTGEDGYYFTNLCCA 

VAFffiKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

ESWSPDACLGVKQMYKNLDLLSQLNERQERIMN 

EAKKLEKDLIDWTDGIAREVQDIVEKYPLEIKPP 

NQPLAACDSENVENDKLPPPLQPQVYAG 


3238 


A 

A 


1373 


AAQ 


VLo V \**r 1 vi vr jvr//vr ivivi/vr lviisjv i i_a-»r iLAJLjr ivi/v 
YYYYSANEEFRPEMLQGKKVrVTGASKGIGREM 



S£QD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
t last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine,lD=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIytine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *°Stop codon, /=possibIe nucleotide deletion, 
V=possibIe nucleotide insertion 










AYHLAKMGAHVWTARSKETLQKWSHCLELG 
AASAHYIAGTMEDMTFAEQFVAQAGKLMGGLD 
MLILNfflTOTSLNLFHDDIHHVRKSMEVNFLSYV 
VLTVAALPMLKQSNGSIVWSSLAGKVAYPMVA 
AYSASKFALDGFFSSIRKEYSVSRVNVSITLCVLG 
LIDTETAMKAVSGrVHMQAAPKEECALEIIKGGA 
T ROPFVYYTi^T WTTI T TRTvTPrR K TT F.FT YSTSYN 

MDRFINK 


3239 


A 


213 


422 


ERTMQLEIKVALNFIIFYLYNKLLW/QPLKKK*EA 

HWYPnKPT Kn^fiFWT/fiFMVTiPVfiFI.AAKRSGT 
nvv I t xyrsjrxjjwjoyjm xi ucin v xjr v \jLtxjf\r\x\j\ij\JXj 

TVED 


324U 


A 

A 






tlCo I il V IN i IN l^L/lN x V t\x 1 DVJ/tllIOIVJ jv W a o w jlaj/\. 

VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKTPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
nrt nTAnnm VRirvTv/n fnvrktt vft AfiTAV^TCP 

\£\^LiLJ 1 rWlylXJXj I JVTw. V lVULrJCtlN I IVAN LiVT LinVJIA V OJ\Jr 

DLITCLEQGKEPWNM^ 


3242 


A 




Z4i 


PT PAPfJK'QTT PATPP^IP^APPT A WPPTMT* ^OT 
rLirJ\l\\Jl\.& liar fx I r^&ro£\rELt/\oiyi& V V rriSJ\.ij\^ I 

GWPRGVTQFGNKYIQQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKLREQI 

T TIT WPWK'AT APFMt^lsrTAn^VT^frA<JMAOY(TK' 
LjiJLiOjSJS. I V IV/\ijAE<E.rNIVlN 1 V XJ V JLilN VJ/A.O IVLrVVJ I VJrv 

ITVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 

CILCSCCPASRNSTVSRLJJFTFFLFLGVLVSIIMLSP 

GVESQLYKLPWVCEEGAGIPTVLQGHIDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

AIQNGFWFFKFLn-VGLTVGAFYIPDGSFrNIWFY 

FGVVGSFLFDLIQLVLLIDFAHSWNQRWLGKAEE 

CDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYT 

EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

QPNSGLLQASVITLYTMFVTWSALSSrPEQKCNP 

HLPTQLGNETVVAGPEGYETQWWDAPSIVGLIIF 

LLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

A«IT T4VMTVTTT TM WVTfPfiFTR kTMTST WT A VWVIfl 

CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEJJLSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 

T*»T ninJ/fiTWFAAAflAfiAI TTT T T MT TT T VRT PT? 

FKEKEKKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVARQKALPRLRGVMS 
RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 
LYTGKPNLVNGLQARTFGIWTLLSSVIRCLCAIDI 
HNKTLYHITLWTFLLALGHFLSELFVYGTAAPTI 

fJVT APT MVA^F^TT OMT VOT RVT FVFPV<JTt("iinr 
vj v JLAJr LflVl V nor O JJ-rvJiVUU V VJ1_/IY X i^JD V or V Olvl^rvxv. 

RN 


3247 


A 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEENSV 

THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 

MKSEEQKKDARKGPLVPFPNQKSEAAEPPKTPP 

SSCDSTNAAIAKQALKKPIKGKQAPRKKAQGKT 

QQNRKLTDFYPVRRSSRKSKAELQSEERKRIDELI 

ESGKEEGMKTOLIDGKGRGVIATKQFSRGDFVVE 

YHGDLIEITDAKKREALYAODPSTGCYMYYFOY 

LSKTYCVDATRETNRLGRLINHSKCGNCQTKLH 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Ghitamic Acid, F=PhenyIalanine, G=Glydne, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=»Asparagine, P^Proline, Q=G1utamtne, R^Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X°Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










nmfiVPHT TT TASRDTA AfiFFT T YDYGDRSKASTF 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 
VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 
SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 
PDIGEANAMCLATCTRDGKPSARMLLLKGFGKD 
GFRFFTNFESRKGKELDSNPFASLVFYWEPLNRQ 
VRVEGPVKKLPEEEAECYFHSRPKSSQIGAWSH 
QS S VIPDRE YLRXKNEELEQL YQD QEVPKPKS W 
firtVV? WOVMFFWClCtnThJR J HDRIVFRROr PTG 

VJVJ I VLI JT V<J V IVJUDF W V^VJ 1 1NI\JUXXJL/1\A V I I V1VVJ X VJ 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

D AAMC ARPHK VDG R V VEPKRAV SREDS VKPG A 

HLTVKKIFVGGIKEDTEEYNLRDYFEKYGKIETIE 

VMEDRQSGKKRGFAFVTFDDHDTVDKTVVQKY 

HTINGHNCEVKKALSKQEMQSAGSQRGRGGGS 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

CvJ WlNJTvJVJVJlN I VJVJVJVJJN I INL/F VJ1N X 0\J\^\^\^On I VJJT 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVFffiEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAG1KNESHD1WSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

fifiPQAI PT lfnTTTHPFK'T AFF^T"»9MK'SP.f , VPnA A 

GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCW1LDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

f}f5r«IATFI KniTTnPFKT AFFSn^rVIK'SP.f'VPnA A 

GGCCGTKKSC 


3252 


A 


1 


574 


PLGSNTAPALRVMVQAWYMDDAPGDPRQPHRP 
DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 
KIRRERNYSWMDDTICKDPG^PNYEEKIKMFYEE 
HLHLDDEIRYILDGSGYFDVRDKEDQW1RIFMEK 
nnuvn PAniVHRPTA/nPKTsiVTK' aivtri fvofPv 

KjUNl V 1 i-*r r\vjl I ni\T 1 V U JCJSJ.N I I JV/\iVll\J-»F V VJIUr V 

WTAYNRPADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIOTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=HisHdine, 
I=IsoIeucine, KHLysine, L=Leudne, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argioine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










KYLLRLLDKTTV SHNTKRFRFALPTAHHTLGLPV 

GKHIYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 

KVYLKGVHPKFPEGGKMSQYLDSLKVGDWEF 

RGPSGLLTYTGKGHFNIQPNKKSPPEPRVAKKLG 

MIAGGTGITPMLQLERAILKVPEDPTQCFLLFANQ 

TEKDIILREDLEELQ ARYPNRFKL WFTLDHPPKD 

WA Y oKCji* V 1 AlJNiiKj^Hur/\r^U\J V L V LiJL^Ur rr 

MVQLACHPNLDKLG YS QKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATINNEDNWIAHQDDFNQLLAEL 

OTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEENETTTTSAFTIQEYFAKRMAALKNK 

PQVPVPGSDISETQVERKRGKKRNKEATGKDVE 

SYLQPKAKRH 1 tCjKrbKAhAvjbKV AKJSJibAr Ail 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGICR 
MArNOCCrL/UlvV Jr\jUJJCJr\LV WUvUoJnLUrnJVLrl\^ 
ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 

rTAl/T VT7A ACCCVl/DA A TO A TTTTVTTW'lT/'lTVro A /"YF A 

FTAVLKFAAllJirKVrAA 1 aAlll NUuHjliNrAt^l A 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIYMPR 

FGPPvEGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMVVRNPIIEKQSKDGKPVIEYQEEELLDKVYSS 

VLRQCYSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMrY 

LKIQSFINRMEESLNrVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMSAAVCFMIDASVHPTLDFC 

RRLDSIVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFKF1YFNHMNLAEKSWHMRKTPSVSLTSVHPD 

LMKILGDINSDFTRVDEDEEirVKAMSDYWVVG 

KKSDRRELY VILN^i^ANLlbVNbJBVJsJsJLuA lV£r 

NNIFFLD 


3258 


A 


113 


1558 


APRGCSMPHRKKKPFIEKKKAVSFHLVHRSQRD 

PLAADESAPQRVLLPTQKDDNEERRAEQRKYGVF 

FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 

EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFIL 

QANKATGEEEGiMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 

FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 

KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 

NDYYKEKAENCVKLNTLEPLEDQDLPMNELDES 

EEEEMTIVVLEEAKEKWDCESICSTYSNLYNHPQ 

LIKYQPKPKQIRISSKTGIPLNVLPBaCGLTAKQTE 

RIQMINGSDLPKVSTQPRSKNESKEDKRARKQAI 

Tc'PFRIc'FRRVFKKA'NKI AFKI FKRROEKELLNLK 

KNVEGLKL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G^Glycine, H=Histidine, 
I=Isoleucine, KpLysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 

r^pUoolUlc UUIZJCUUUC luaci UUJ 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLIILATISDSHLHTPMYFFLSNLSFA 

DICVTSTTIPKMLMNIQTQNKVITYIACLMQMYF 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

PHLCGLLVLASWTMSALYSLLQILMVVRLSFCT 

ALEBPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKnSSIHAISSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTVVTPMLNPFIYSLRNKDIKRALGIHLLWGT 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEIKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSPJEGDLSPSELRKIFSNLE 

DILQLHIGLNEQMKAVRKRNETSVIDQIGEDLLT 

WFSGPGEEKLKFLAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDIIPTQMQRL 

TKYPLLLDNIATYTEWPTEREKVKKAADHCRQIL 

NYVNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRNLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDILVLLQKQDDRLVLRCHSKILASTAD 

SKHTFSPVKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTYWQDLICRMAASVKEQS 

TKPIPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIAIPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASNILVMDHMIMTPEMPTMEPEGGLDD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKDVNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GBPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHKIEA 

DLEHLKKVEESYTILCQREAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTKIELLPSYST 

ATLDDEPTEVDDPWNLPTLQDSGIKWSEPvDTKGK 

ILCFFQGIGRLELLLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIWSMVSSSLETVRAAIPIIMGANIGTSrrNT 

rVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLIVESFHFKNGEDAPDLLK 

VrrKPFTKLIVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQMVTVPSTANCTSPSLCWTDGI 

QNWTMKNVTYKENIAKCQHIFVNFHLPDLAVGT 

ILLILSLLVLCGCLIMIVKILGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAILVGAGMTFrVQSSSVFT 

SALTPLIGIGVITIERAYPLTLGSNIGTTTTAILAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFrRL 

PIRMAKGLGNISAKYRWFAVFYLIIFFFLIPLTVFG 

LSLAGWRVLVGVGVPVVFIIILVLCLRLLQSRCPR 

VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, KpLysine, D=Lencine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










SDSKTECTAL J 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDIJ r NHTLSECHVELSQSTKRVVLF 

ALYLAMFWGLVENLLVICVNWRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYS SIFFL VCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAnPLPEW 

HIQLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

LGFLLPFPLITVFNVLTACRLRQPGQPKSRRHCLL 

LCAYVAVFVMCWLPYHVTLLLLTLHGTfflSLHC 

HLVHLLYFFYBVIDCFSMLHCVINPILYNFLSPHF 

RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 

TTTKGDSOPAAAAPHPEPSLSFOAHHLLPNTSPISP 

TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 

GVGAATHVVIYDASDQGLYSAPRVWWMFRAFG 

HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQVVDSRATGR 

FRGTEPEPRDGffiPGHIPGTVNIPFTDFLSQEGLEK 

SPEEIRHLFQEKKVDLSKPLVATCGSGVTACHVA 

T fJAVT PfiKPDVPTYDGSWVEWYMRARPEDVISE 

GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHIQAGQCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERI 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDWRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMbJTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTY GDLNHLVSATMSGVTTCLRFPGQLNA 

DLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQY 

RALTVPELTQQMFDSKNMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRI 

WOFTAMFRRKAFI HWYTGEGMDEMEFTEAES 

OEvJT A .TYiVAA AVAVLV<fTLA AvA A TV A A VIAjVJItIA/IjITUjI i 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGHWVMTPSEGARAGTG 
RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 
VKKSALCGEQVHILGCEVSEEEFREGFDSDrNNR 
LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 
r TT)PVPVTI ALDSLS WLLLRLPCTTLCOVLHAVS 

XVAJ-'A V A V 1 JLfXUL/OA«u TV 1 /I^L/AVAjA w A A JUvy T uiin » u 

HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 

GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 

IRMWFQWSEQRDYIDTTWNCGYLLASSFVFLNL 

LGQLTGCVLVLSRNFVQYACFGLFGIIALQTIAYS 

ILWDLKFLMRNLALGGGLLLLLAESRSEGKSMF 

AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 

FDASFFSIVQNIVGTALMILVAIGFKTKLAALTLV 

VWT FAI>JVYFNAFWTTPVYKPMHDFLKYDFFOT 

V Vv iwr/\Al> V a rii/vr w a aa v a ava ivaaaa^a a^av a axjl a a 

MSVIGGLLLVVALGPGGVSMDEKKKEW 


3267 


A 


802 


1011 


ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 



S£QU> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=ALamne OCysteine, D=Aspartic Acid, 
E=Glntnmic Acid, F=PhenyIalanine, G=Glycine, H=BQstidine, 
I=Isoleacine, K=Lysine, I>Lcucine, M=Methionine, 
N=»Asparagine, P^Proline, Q^Glutamine, R«Argiuine, SNSerine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LCFWGTAALSIRSMDVLSLFLEHGKLVFASGLSP 
RA 




A 




u iy 


EDAWITNPSLSNARSTPSKPLCYTVLKEGOVVGV 
KTTKASNTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 

MTTNAGPLHPYWPQHLRLDNFVPNDRPTWHILA 

GLFSVTGVLWTTWLLSGRAAVVPLGTWRRLSL 

C WF A VCGFIHL VIEG WF VL YYEDLLGDQAFL SQ 

LWKEYAKGDSRYILGDNFTVCMEHTACLWGPL 

SLWWIAFLRQHPLRFILQLWSVGQIYGDVLYF 

LTEHRDGFOHGELGHPLYFWFYFVFMNALWLV 

LPGVLVLDAVKHL1HAQSTLDAKATXAKSKKN 


3270 


A 


17 


229 


GDTGPQILMSYLDSVASKLLQMVKKLSQSFCSNF 
KYITKYSRKOVSDEIKKSRRWESNPffFKKNKKI 

Q 


1771 

52.1 1 


A 

A 


**iy 


J JO 


IOSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


3272 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPAIDSVIT 
TLPFSFSCFFnTCCFGLSIFPSVIFFLHVYFILTLVVF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHWGQESAKRRSARRFLMSELTKELMELVW 

GTKSSPGLSDTIFCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDILESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEDEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLKISKIPYLDCLASE 

THLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 

DNGFIPDSLLEDVMKALDLVSDPEYINLMKNKL 

DPEGLGULLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKOSl^rYNEKVMYVEGTAVVMGFEDPMLOTD 

Vj i^JLVv X 'I X t irX X T J^\J x jTjl t t atavaa i #i ^a ataa-s^c a a*' 

DTPIKRCLQTKWPYEBLLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 

GSRAPQPWRSFCGSVGAEGRMEKLRLLGLRYQ 

EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE i 

LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 

QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 

LVIALIQLAKAVLRMLLLLWFKAGLQTSPPIVPL 

DRETQAQPPDGDHSPGNHEQSYVGKRSNRWRT 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 

TPLGLQETIAEFLYIARPLLHLLSLGLWGQRSWK 

PWLLAGWDVTSLSLLSDRKGLTRRERRELRRR 

TILLLYYLLRSPFYDRFSEARILFLLOLLADHVPG 

X U * * * 1 ' A A A-/A-/AVUJA A X X/XVl S/AW« 1 >l * >^ A^ 1 /■* >>/** " A 

VGLVTRPLMDYLPTWQKIYFYSWG 


^775 


A 


S7S 

j / j 


759 


SVYSASSCKCCNYRKTEOIPDCEOPPASSMPERPS 
HESQPTPQMMPLSAPSRAEELGQRPG 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 
OfflSSLLVLVSTTCLFAFPRVPIAFESKSCLIYHCH 
C AFTVRHYMC S SHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 

SSQGVHDQVLPTPNASSRV1VHVDLDCFYAQVE 

MISNPELKDKPLGVQQKYLWTCNYEARKLGVK 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E>=Glutamic Add, F=Phenylalanine, OGIycine, H=Histidine, 
I=IsoIeudne, K=Lysine, L»Leudne, M-Metbionine, 
N^Asparagine, P*=Proline, Q=Glutamiue, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nudeotide deletion, 
^possible nudeotide insertion 










KLMNVRDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSPVVERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKLLAKL 

VSGVFKPNQQTVLLPESCQHLfflSLNHIKEIPGIG 

YKTAKCLEALGINSVRDLQTFSPOLEKELGISVA 

QRIQKLSFGEDNSPVDLSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLIIRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

VDILMKLFRNMVNVKMP 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDKETNRDFLPSGRIESTRTRESPLDTTNF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 

QDDPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPKEPQGFHF 

TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 

VATDSHEGLTENREPDSVDEKITFPSDIDPOVFYE 

LPEAVQKELLAEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVQ 

DPJRALRAAPAGGFQNIACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRHSPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRIQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQELAERGVRTVSRGRTQLFALNPRSGSLVTAGRI 

DREELCAQSPLCVVNFNILVENKMKIYGVEVEn 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDADVGVNSLRSYQLSSNLHFSLDWSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHIRVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGBCLTYSFRNEEEKISETFQL 

DSNLGEISTLQSLDYEESRFYLMEWAQDGGAL 

VASAKWVTVQDVNDNAPEVILTSLTSSISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDNYYHLLTTRDLDREETSDYNITLTVMDHGT 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSV1EN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEILYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

RIPDILADLGSIKTPIDPEDLDLTLYLWAVAAVS 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 

VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 

LIFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 

GTWPNNQFDTEMLQAMILASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 



SEQD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glntamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, KNLysine, l/=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V<=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSWAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVWEGRWRVI 

PYDVLPDWLKDNDYLLHGHRPPMPSFRACFKSIF 

PJHTETGNIWTHLLGFVLFLFLGELTMLRPNMYF 

MAPLQEKWFGMFFLGAVLCLSFSWLFHTVYCH 

SEKVSRTFSKLDYSGIALLIMGSFVPWLYYSFYCS 

PQPRLIYLSrVCVLGISAIIVAQWDRFATPKHRQT 

RAGWLGLGLSGWPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMYITGAGLYAAPJPERFFPGKFDI 

WFQSHQBFHVLVVAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL 


3281 


A 


1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEKLA 

KLQAQVRIGGKGTARRKKKVVHRTATADDKKL 

QSSLKKLAVNNIAGIEEVNMIKDDGTVIHFNNPK 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

WQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYTITEYTCSFLPKFSIH 

IETKYEDNKGSNDTIFDNEAKDVEREVCFIDIACD 

EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPMCSYKLVTVKFEVWGLQTRVEQFVHKWR 

DELLIGHRQAFAWVDEWYDMTMDDVREYEKN 

MHEQTNIKVCNQHSSPVDDIESHAQTST 


3283 


A 


159 


547 


DCSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAWGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 
VGAAGLSVTSKVIGGFAGTALGAWLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 

SVLPLPGAQDTVTCIRCGFNINVRDFEGKVVKTS 

WFHQLGTAMPMSVEEGPECQGPWDRRCPRCG 

HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 

EDS 


3285 


A 


123 


1535 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVIYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATITEAC 

DGSDDIFGLSTDSLSRLRSPSVLEVREKGYERLKE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHKMVREAMKQATAEKQLKEAQGKI 

DVLQ AE V AALKTL VL S S SPTSPTQEPLPGGKTPF 

KKGHTRNKSTSSAMSGSHQDLSVIQPIVKDCKEA 

DLSLYNEFRLWKDEPTMDRTCPFLDKrYQEDIFP 

CLTFSKSELASAVLEAVENNTLSffiPVGLQPIRFV 

KASAVECGGPKKCALTGQSKSCKHRIKXGDSSN 

YYYISPFCRYRITSVCNFFTYIRYIQQGLVKQQDV 

DQMFWEVMQLRKEMSLAKLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GrTEELLRSQLYPEVPPEEFRPFLAKMRGILKSIAS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, FHPbenylaJanine, G=Glydne, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline t Q=G!utamine, R^Arginine, S=Serine, 
^Threonine, V=Valine, W=Try ptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
possible nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGGITSDQAAVISKF 
WKSHKTKIRESLMNQSRWNSGLRGLSWRVDGK 1 
b vJ&KHa Avjlxi 1 r V AJLIsLcIajK Y Ol^IAbr LCLcr L) 
EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 
G VSDA Y YCKECT1QBKDKDOCPK1 VNLCjbbK 1 DL 
FYERKKYGFKKR ! 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVGS 

RGFPLRLQATEVRICPVEFNPNFVARMIPKVEWS 

AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

HLLLEVEVIEGTLQCPESGRMFPISRCilFNMLLSE 

EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ \ 

EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 

KVQNIEDEYKNPRRNLSLMREKLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVFISFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGKAFRCT 

SDLQRHEKTHTEDKPYGCKQCGKGFRCASQLQI 

HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 

GEKPHECKQCGKAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AHSHYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHERTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS j 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

WAVAWWWSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPAIFRLIARQLAKIHA 

IHAHNGWKSNLWLKMGKYFSLIPTGFADEDIN 

KRFLSDBPSSQILQEEMTWMKEILSNLGSPWLCH 

NDLLCKNUYNEKQGDVQFIDYEYSGYNYLAYDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

itt/it TTT A T Y/~\ A T^'X/'O' I'll « 1 »■ NT^T A T1. 7T» T T \T/*\\rPr/ H MIX 

WGLWALIQAKYSrlEFDFLGYAIVRFNQYFKMK 
PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASAQD 

ARYGQKDSSDQNFDYMFKLLIIGNSSVGKTSFLF 

RYADDSFTSAFVSTVGIDFKVKTVFKNEKRIKLQI 

WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 

SFNAVQDWSTQIKTYSWDNAQVILVGNKCDME 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 

TFERLVDnCDKMSESLETDPMTAAKQNTRLKET 

PPPPQPNCAC 


5ZyZ 


A 

A 


Z 


a i in 
41 Jo 


FYD Dt>\irMCT> ArTlTYC^rTTvTT TXJT COT/'riT-rTCOA VTiTCT c\ 

UKr\r WINoKVLIIJr 5 V 1 JNLLHi^bolvUlTlor AJsJJ 1 olAJ 

QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Pbenylalanine, G=Glydne, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIlne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
\=possible nudeotide insertion 










GKLPELQGVETELCYNVNWTAEALPSAEETKKL 

MWLFGCPLLLDDVARESWLLPGSNDLLLEVGPR 

LNFSTPTSTNTVSVCRATGLGPVDRVETTRRYRLS 

FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 

ESMPEPLNGP1MLGEGRLALEKANQELGLALDS 

WDLDFYTKRFQELQKNPSTVEAFDLAQSNSEHS 

RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 

NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 

QQGLRHVVFTAETHNFPTGVCPFSGATTGTGGRI 

RDVQCTGRGAHVVAGTAGYCFGNLHIPGYNLP 

WEDLSFQYPGNFARPLEVADEASNGASDYGNKF 

GEPVLAGFARSLGLQLPDGQRREWIKPIMFSGGI 

GSMEADHISKEAPEPGMEVVKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 

LSDPAGAIIYTSRFQLGDPTLNALEIWGAEYQESN 

ALLLRSPNRDFLTHVSARERCPACFVGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 

LERVLRLPAVASKRYLTNKVDRSVGGLVAQQQC 

VGPLQTPLADVAVVALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKLPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 

VSVNGAWLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 

DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

CNGCQLLALLGWVGGDPNEDAAEMGPDSQPAR 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQffiARGL 

APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 
nr;p ur a va/tditppp a vp pwh w a wp pppphtt tt 

SPWLQLFINARNWTLEGSC 


3293 


A 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRERV 
AMHYQMSVTLKYEIKKLIYVHLVIWLLLVAKMS 
VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 
SFPRNNISYLVLSMISMGLFSIAPLIYGSMEMFPA 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKEAKILQHFGDGLCRMLDERLQRHRTSGG 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVDLLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

utrmi VI RTHOPARYST TPEGLELAOKT.AFSEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysioe, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










QPLELRPGEYRVLLCVDIGETRGGGHRPELLREL 
QRLHVTHTVRKLHVGDFVWVAQETNPRDPANP 

gelvldhiverkrlddlcssi1dgrfreqkfrlkr 
cglerrvyl veehgs vhnl slpestllq a vtntq 
vidgffvkrtadikesaaylalltrglqrlyqgh 
tlrsrpwgtpgnpesgAmtspnplcslltfsdfn 
agaiknkaqsvrevfarqlmqvrgvsgekaaa 

LVDRYSTPASLLAAYDACATPKEQETLLSTDCCG 
RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSWIEQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTQR 

QQIAKSFKAQFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEILASRT 

KNQLREIMKAYEEDYGSSLEEDIQADTSGYLERI 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

K1RGTDEMKFITILCTRSATHLLRVFEEYEKIANK 

SIEDSIKSETHGSLEEAMLTVVKCTQNLHSYFAE 

RLYYAMKGAGTRDGTLIRNIVSRSEIDLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAAIPLRGDGS 

GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 

FLPSSKPASEVINEYSWKVDFLKGMLQAEKLTSS 

SEKALANQFLAPGRVPTTARERVPATKTVHLQS 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 

QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 

ARSLKTNTLAAQSVIKKDNQTLSHSLKMADQNL 

EKLKTESERLEQHTQKSVNWLLWAMLIIVCFIFIS 

M1LFIRIMPKLK 


3297 


A 


46 


617 


HKQPAGFLGLWLGTETYTISFPGPETFGLGLSHA 

TGIPGSPACRQPVVGLHSLHNYRMAMVSAMSW 

VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 

TCEVIAAHRCCNKNRIEERSQTVKCSCLPGKVAG 

TTKNRPSCVDASIVIGKWWCEMEPCLEGEECKTL 

PDNSGWMCATGNKIKTTRIHPRT 


3298 


A 


157 


748 


IQPPDPRNMTLAAYKEKMKELPLVSLFCSCFLAD 

PLNKSSYKYEADTVDLNWCVISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIQ 

KKLEAAEERRKYQEAELLKHLAEKREHEREVIQ 

KAIEENNNFIKMAKEKXAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 

GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 

LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 

VPKVRREPKNLSDIRGPSTEATEFTEGNFABLALG 

GGYLrWGHFEMMRLTINRSMDPKNMFATVVRVP 

APFKPrTRKSVGHRMGGGKGAIDHYVTPVKAGR 

LWEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 

RGTLEKMRKDQEERERNNQNPWTFERIATANML 

G1RKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEIRVTPLGAGQDVGRS 

CILVSIAGKNVMLDCGMHMGFNDDRRFPDFSYI 

TQNGRLTDFLDCVnSHFHLDHCGALPYFSEMVG 

YDGPIYMTHPTQAICPILLEDYRKIAVDKKGEAN 

FFTSQMKDCMKKVVAVHLHQTVQVDDELEIKA 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glyciue, H=Histidine, 
Msoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unkno«n, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 






i 




YYAGHVLGAAMFQDCVGSESVVYTGDYNMTPD"^ 

RHLGAAWIDKCRPNLLITESTYATTIRDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKVPIYFSTGLTEKANHYYKLFIPWT 

NQKIRKTFVQRNMFEFKHIKAFDRAFADNPGPM 

VWATPGMLHAGQSLQIFRKWAGNEKNMVIMP 

GYCVQGTVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSffVGISLGLLKREMAQGLLPEAKKPRLLHGTLI 

MKD SNFRL V SSEQALKELGL AEHQLRFTCRVHL 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGKELFDKANKHHFLHSLALLGVPHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINKAG 

KLQSQLRTTVVAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALDEERGRFCTFISMLRP 

VffiEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVILDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 

HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 

DLNKDGCITKEEMLDIMKSIYDMMGKYTYPALR 

EEAPREHVESFFQKMDRNKDGVVTIEEFIESCQK 

DENIMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQMVLEQKTDALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKQIWQQYFAA 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
GYEFFVGQWTGTELHFHCTYKYSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVWLKW 
GMTLFLL WPQIETvfKSNDGFTTTRS YGTVSQIFG S 
RSPSPNGFrrTRSYGTVCPKDWEFYQARCFFLIHL 
♦\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYPAT 

ALADNKPVAPDRRISGHVGIIFSMSYLESKGLLA 

TASEDRSVRIWKGGDLRVPGGRVQNIGHCFGHS 

ARVWQVKLLENYLISAGEDCVCLVWSHEGEELQ 

AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

WHLVGRGYRGLG/DLGSLLQVP* * ARYTQGCDS 

GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 

FPVLLPAGGSSWSRGLRTVCYGQWGRSCQGCPH 

QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS 
AQKAELIALTQAIRWGKDINVNTDSRYAFATVH 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, 0=Aspartic Acid, 
E=Glutaraic Acid, F=Phenyia!anine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, l>Leucine, M-Metfaionine, 
N=Asparagine, P=Proline, Q=Glutamine, R«Argmine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










VRGMCQERRLLTSAEKAIKNKNPPSSKPNRSSSXF 

WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 

DFTKVKPHQAGYKYLLVLVDTFSGWTEAFATK 

NETVNMVVKFLLNEIIPRHGLPVAIGSDNGPAFA 

LSIV*SVSKALNIQWKLHCAYRPQSSGQVERMNC 

TLKNTLTKLILETGVNWVSLLPLALLRVRCTPYW 

AGFLPFEIMYGRVLPILPKLRD AQL AKI SQTNLLQ 

YLQSP 


3308 


A 


490 


1077 


NSPSLDFNDNEDIPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVTDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3309 


A 


490 


1077 


NSPSLDFNDNEDEPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPAVKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVTDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 

/' 


A 


2 


1198 


SPLCHPGLSRER/S* SEAKLRSGRYC*KRQVEAPL 

*RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MD AQEAL ARRLERAKKLQEQREICEM VEKQKQ Q 

EIAA A AAATGGS VLNV AALLA S GTQ VTPQIAM A 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKRKMLWQGKKEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 
PGPAHDFPPLSAVLSGHTKT 


3312 


A 


3 


426 


LESPRH*PPCWGPLIWALTVSSVPSPTPELSCBLKS 

P/RPACPV/PGLWPSLLSPAPPQSSGPLLGLSPCPG 

AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 

ASAPCRAVPLSPRRLTWPPHLQVGILIPTGRPWK 

NL 


3313 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAPVCTPAWVTQRDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP* *T 
PRCPAALRAGAHIGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 

KSNSMLQKPTNAYVRPMDGQESMEPKLSSEHYSS 

QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 

DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, FMPhenylalanine, OGlycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threooine, V=Valine, W=Tryptophan, Y=T>rosine, 
X=Dnknown, *=Stop codon, /=possibie nucleotide deletion, 
\=possible nucleotide insertion 1 










SDSEANEPSQSASPEPEPPPTNKWQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGR\APKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KIESETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KS SPRPTAEKKK YKSTSKS SQKSREIIETDTSS SDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEBCELLSPLSEPDDRYPLIVKIDLNLLT 

RffGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKJRXHKNEDDNRASESKKPKTEDKNSA 

GHKPSSNRESSKQSAAKEKDLLPSPAGPVPSKDP 

KTEHGSRKRnSQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 

NADALSDRFEKAVYYLDAWSFIECGNALEKNA 

QESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGY1VPARQWFI 

N\TRDIKTAAKELLKKVKFIPGSALNGMVEMMD 

RRPYWCISRQRVWGVPEPVFHHKTKDEYLlNSQT 

TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 

GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


512 


AWHEGDSRSDQCHHPYNYGFDYYYGMPFTLVD 

SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 

GKLSGWVSVPWLLIFSMILFIFLLGYAWFSSHTSP 

LYWDCLLMRGHEITEQPMKAEVRAGSIMVKEAIF 

LFRKGHSKGKLFLLFFLPFLQVHKTFPTTDGFHW 

AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAPXSFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 


3432 


QMSEAVAEKMLQYRRDTAGWKICREGNGVSVS 

WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 

GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 

MKLISPRDFVDLVLVKRYEDGTISSNATHVEHPL 

CPPKPGFVRGFNHPCGCFCEPLPGEPTKTNLVTFF 

HTDLSGYLPQNWDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 

ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 

VADHKNLEVIVTNGYDKDGFVHDIQNDIHASSSL 

NGRSTVHVKPIDENLGQTGKSAVCIHQDINDDH 

VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 

TKTYSNEVVTLWYRPPDILLGSTDYSTQIDMW*G 

QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 

RGVGCIFYEMATGRPLFPGSTVEEQLHFIFRILSE 

EAWALCAVETHR 


3324 


A 


1276 


466 


PGSTHAS ARITIY * L* IILSNATE VDNNFSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSLIPTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenyialanine, G=GIycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Le urine, M=Methionine, 
N=Asparagine 9 P*=ProIine, Q=Glutamine, R=Arglnine, S^Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possjb)e nucleotide deletion, 
V=possible nucleotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHK^ 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCNI 

SLPGEHNANLISVL**GEQGCA*NVFfflSFS*AHN 

RNLLSIDFDHITRTGKIYDDHRKFTLRILYDQTGR 

PILWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSIICYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYRNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 

RRVLYKYTKQARLSEVLYDTTQVTLTYEESSGD 

LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLPIDLYRYV 

DVSGRTEQFGKFSVINYDLNQVITTTVMKHTKIF 

SANGQVIEVQYEILKAIAYWMTIQYDNVGRMVI 

CDIRVGVDANITRYFYEYDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

LIAMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 

EILYTPYGDIYHDTYPDFQVIIGFHGGLYDFLTKL 

VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPKP 

FNLSTKLIKYGIFHFLFLBLCLTDIRSWLELFGFQL 

HNVLPGFPKPELENSPSI*QMSNSMLHLLCASLS* 

mGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

GGKQPRFAAVPSVFGKGIKFAIKDGIVTADIIGVA 

NEDSRRLAAILNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 

LNGRTRRFADIQLQHGALCFMRYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

NLGPCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 

EKHTDYHNEARGPWPGWVG*RTADGSCGRGPD 

GAHHPGPKSSSWRASRLLPGLGGSHHLDAYVGR 

DLECGTPAPLQLEBPPQPRGHPAPIPTGQAGPRDS 

GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 

1URPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 

A VPKHRA WRTPLC SQ 


3327 


A 


1 


418 


CSECGKSFCKKSKFnHQRTHTGEKPYECNQCGK 
SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 
LHLIQHQRTHSGEKPYECSYCGKSFCQKTHLTQH 

/^n'PTTn/^T , n« , mrrtTlT\nr«T/TT'flAT/P AT \TT\TTAt/TT1T 

QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 
GVKLY 


3328 


A 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENELDED 
MHQK1AREMNLSETAFIRKLHPTDNFAQRSCFGL 
IWFTPTTDLQILTSSILPSIL 


3329 


A 


45 


419 


EELSCWQIWQQIANDLTRCQDSMINNSQCHKQG 
DFPYQVGTELSIQISEDENYIVNKADGPNNTGNP 
EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
^UiSJvvj V XJrlvj w ioxlxluijrlXv V MlsJv 


3330 


A 


64 


430 


FWRNFTGLAPAAAVATTTSSSTMRFTSISNSLTST 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoniue, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibie nudeotide deletion, 
\=possible nucleotide insertion 










AAIGLSFTTSTTTTATFTTOTrill'lSGFTVNQNQ 
EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYECNSRCQCGPDCPNRIVQKGTQYSLCIFR 
TSNGRGWGVKllWKLKJiMor VMci VoilVll&xiJti 
AERRGQFYDNKGITYLFDLDYESDEFTVDAARY 


3332 


A 


25 


461 


PAADFVLQARPTRAD1LGIHSKYDEVRKAGACFY 
KMTGLGPGPQALYNGEPFKHEEMNIKELKMAVL 
QRMMDASVYLQREVFLGTLNDRTNAIDFLMDR 

\T\n n rnD T\TTT tt t> TTvTtO r\\TT "NTT T CTCA/TA T\ A T7TM7C 

INJNVVPKIN IJLlLKIiNCjy YL1NLI-.0I0V lAJJAliL/ro 

TFFFLDSQDKSA 


3333 


A 


317 


54 


AWIIFLPPLTSCPLWAPGTKHKTELEARSGLGPIK 
AYPRLGPPTPGhrbAr AQDK 1 r liCbiUN V iv V JN 
V(^LK\jrilo&K^ V Dr V 


3334 


A 


304 


410 


AGPSLPS^ILRQIFQSLPPFNIDILLLLLFFMITFAI 


3335 


A 


19 


418 


\^SRNSRVQPR\TILNDRTNAIDFLMDRNNVVPRI 
NTLILRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKS AVIAKNM Y YL 1 QDDJidUaAA 1 L W IIAUr DK. 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDrVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLL1MKDESLY 

QGLREDTLRLHQLVETVELKIPEENQPPSKQVKP j 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

TRDSYEALVrLrliblQVorCjlJ 1 blrlKVE,rliL» V AJNii 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLHYSIDEAE 
CFEKACRILACNDPGRRLIDQSFLAFESSCMTFGD 

t ^/xn/vrinA Alitor u a \ ro tr n\ f T /V A T^n /f~\D \1 /T 
LVNKYCQAAJHU^MVAV&bUVL^ 

FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTNLNFDVPD 
GILDrHKVKLIAUSLKQKlLK.V lbl^lislbl»loKiJu 
NV AEYLKL VNN ADKQ Q AGRKQ VFEKKNQK 


3339 


A 


1 


665 


AAAASWGLITNIVNSIVGVSvXTMPFCFKQCGI 

VLGALLLWCSWMTHQSCMFLVKSASLSKRRTY 

AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 

VIGDLGSNFFARLFGFQVGGTFRMFLLFAVSLCI 

VLPLSLQRNMMASIQSFSAMALLFYTVFMFVIVL 

nny t/tto T T?0/'*'/"VTI7T "O T>T TO\7\ 7T5 '\"I7T?/ 0 \ n?T> ^TDTT/"' A/TO 

SSLKHGLFSGQWLRRVSYVRWEG 
FACQSQVLPTYDSLDEPSV 


3340 


A 


198 


367 


T T TIT TWIT /*VD A T?GD/~*\f A \TT TD C O^UOnX JOUHA/Prt 

LLPLQVU'cAr MvG VA VL 1 KobKroJJMa Vv^ VLu 
YISKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLroDFSNKEHLKEKLDEYI 
KL WNGLVK. Vr KJ^ERREuLIt^AKbluAv^i^ltLOt^ 
VLIYLDAHCEVAVNWYAPLVAPISKDR 


3342 


A 


385 


2 


NLTWWPLFRDVSFYIVDLIMLIIFFLDNVIMWWE 
SLLLLTAWCYVWMKFKVQVEKWVKQMINRN 
KVVKVTAPEAQAKPSAARDKD 


3343 A 


1 


385 


FRVDNSEEWKDVFnSSERSFKLDSLKCGTWYKV 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=*Aspartic Acid, 
E=Glutamic Acid, F=Pheny .alanine, G=Glycine, H=BGstidine, 
Wsoleucine, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T-Tbreonine, V=Valine, W=Tryptophan, Y«Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KLAAKNS VG S GRI SEIIEAKTHGREPSFSKDQHLF 
THINSTHARLNLQGWNNGGCPITATVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACrrSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNISGLKMP 

RG IA ID WV AGNV YWTDSGRDVIEV AQMKGENR 

KTLISGMIDEPHAIVVDPLRGTMYWSDWGNHPK 

IETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 

LYWADAKLSVIGSIRLNGTDPIVAADSKRGLSHP 

FSroVFEDYIYGVTYINNRVFKIHKFGHSPLVNLT 

GGLSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 

APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 

TGDKCELDQCWEHCRNGGTCAASPSGMPTCRCP 

TGFTGPKCTQQVCAGYCANNSTCTVNQGNQPQ 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 

GSRQCRCTAYFEGSRCEVNKCSRCLEGACWNK 

QSGDVTCNCTDGRVAPSCLTCVGHCSNGGSCTM 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 

SILIP 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITGXSHRARPENGFENIF 


3348 


A 


1 


1171 


LSKITMPVICNEPLSFIQRLTEYM*HTYFIHRPSSL 

SDPVDRMQCVAAFAVSAVASQWERTGKPFNPLL 

GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNTJVGKLWIEQYGNVEIINH 

KTGDKCVLNFKPCGLFGKELHKVEGYIQDKSKK 

KLCALYGKWTECLYSVDPATFDAYKKNDKKNT 

EEKKNSKQMSTSEELDEMPVPDSESVFIIPGSVLL 

WRIAPRPPNSAQMYNFTSFAMVLNEVDKDMESV 

IPKTDCRLRPDIRAMENGEIDQASEEKKRLEEKQ 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 

WIYSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKFTPFPTTEKK*SQS 
VRPP*SNRIY*ILQS*NISFS*LPN*NFASSSGKYLR 
TQKIKCLNNKFTPFPTTEKK 


3350 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDIRKPARRKIQTTNP 

DFLLLLFMSVPWSAPPFCPPAEGSRDGRPKASV 

ARPAAVHEHHSPRDCGHLPDVIRSSLGGWQPH*P 

AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 

GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ»*E 

SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 

LPPGAWVSSSGQRPGLTHPLAYSHGCVPSEG 


3351 


A 


1 


428 


MAAVVAATALKGRGARNARVLRGILAGATANK 

ASHNRTRALQSHSSPEGKEEPEPLSPELEYIPRKR 

GKNPMKAVGLAWAIGFPCGILLFLLTKREVDKDR 

VKQMKARQNMRLSNTGEYESQRFRASSQSAPSP 

DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAPTPKFDLL 
ASNFPPLPGSSSRMPGELVLENRMSDWKGVYK 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=HLstidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R°Arginine, S=Serlne, 
T=Threonlne, V=Valine, W=Tryptophan, Y^yrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLIEDSSVQKDGLNQTTIP 

VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNWSPT 

KNEDNGAPENSVEKPHEKPEAPvASKDYSGFRGN 

TJPRGAAGKIREQRRQr SHRAlrt^u VTRRNGKEQ 

YVPPRSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 

SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 

IIJEGTIPVPKGKPLALVEEIRNPJKDVKVF^ 

NRNHLLPDIVTCVQSSRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEWER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRILP 

HTVLYMADSETFISLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIWTPMGSGSNRPQ 

EIEIGESGFALLFPQIEGIKIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRWLVFGYNCCKVGASNYL 

QQWSTFSDMNIILAGGQVDNLSSLTSEKNPLDI 

DASGWGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGFMFACVGRGFQYYRAK 

GNVEADAFRRFFPSVPLFGFFGNGEIGCDPJVTG 

NFILRKCNEVKDDDLFHSYTTIMALIHLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERIVCVMGPIDDSVASLVIAQLLFLQSESN 

KKPIHMYINSPGGVVTAGLAIYDTMQYILNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSRIMIH 

QPSGGARGQATDIAIQAEEIMKLKKQLYN1YAKH 

TKQSLQVIESAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


FNYNFCRNLHMPSFLV*PGMCGLLAKHLSFHTVG 

A T^X TTi ft ft X FA AT /1T/P A X t A If T/ 1 A X T A TXT'X jnr»"VTX/TwT* 

AFLIT/LGVAALCKFAVA*PRKKAYADFYRNYN* 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKffiGWYARDETEFYLRMICANV 
YKANWnvTPVLTPDKTRvnMWRKVTQAHGK 
MVRAQFRT^PADAIGHRIRMML*PSRMYTTEPS 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDEESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDWL 

RGSSDGRGSDSESDLPHRKLPDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRTvPV 

S\DDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

LINNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSDCTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYffiRFTIS 

EA VLERLEMPKILERSHSTEPNLS SFLNDPNPMK 

YLRQQSLPPPKFTATVETTIARASVLDTSMSAGS 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SQMFEGVARVHGSPLELKQDNGSIEINIKKPNSV 

SEPQHFITWTRCSPTVAFVEFPSSPQLKNDVSEE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Orst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartk Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, D=Lencine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 




• 






KDQKKPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNLNSQVDSPSSEKSPV 1 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDKVLKEE\ WEKAQKE VEEEERRYYEEEP * 

EWEDPVVPFTVSSSSADQLSTSSSMTEGSGTMNKJ 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

DRLEEKGSLTEGALAHSGNPVSKGVHEDHQLDT 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMIIETLNLYFHIOCFRCGUCKGOLGDA 

VSGTDVRJRNGLLNCNDCYMRSRSAGQPTTL 


3359 


A 


3 


368 


EVTASREGRGACAWECGSSRGPWGLLRGTFAPV 
RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR 
AWAGRATSM*TSSYSSEYOPOTP*ALVTLPPRSY 
YLLTHLLTLTHLHHQILFEP 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTHFWGPVANWGLPIAAITDMK\ 
KSPEnSRRMTFAL*CYSLTFVRFAHYVO\PWNWL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 


532 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQffiESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKNKYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

MMMVKEKMTIEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KRLHKLVNSTRRVRKKLIRVEEMKKP\STEGGEE 

HVFENSPVLDERSALYSGVHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPKKMGTFFSYPEEEKAQKVSRSLTEGEM 

KKGLGSLSHGRTCSFGGFDLTNRSLHVGSNNSDP 

MGKEGDFVYKEVIKSPTASRISLGKKVKSVKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSEDVEEKPKRPTRRRRK 

GRPPQPKSVEDLLDRINLKEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS \ 

ENLENGKTRKASLLSAKSSTEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAP^DTSKS 

CDPPGC*LVLN\KNRRKPPSFPSCRSC\ETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

IVPEVPQKTTASSTKAQPLEQDSAVDNALLLTQS 

KRFSEPQKLTTKKLEGSIAASGRGLSPPQCLPRNY 

DAQPPGAKHGLARTPLEGHRKGHEFEGTHHPLG 

TKEGVDAEQRMQPKIPSQPPPVPAKKSRERLANG 

LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPENTS 

LQEHGVKLGPALTR\KVSCARGVDLETLTENKL\ 



SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleudne, K=Lysiue, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=iyrosiiie, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HAEGIRSSRREPYS*LRHGRCGI\PYEALVQRYAED 

LDQPERDVAANMDQIRVKQLRKQHRMAIPSGGL 

TEICRKPVSPGCISVSVSDWLISIGLPMYAGTLSTA 

GFSTL\SQVPSLSHTCLQEAG\ITEERHIRK\LLSAA 

RLFKLPPGPEAM 


3362 


A 


1 


4653 


FRGGVGYAHTLHLLPFAGSSWLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTK WD V STTKARVAPEKKQD VGKF VELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

HIKPDQFTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQIKAEREQRIESKHRKNPIEKNLQMWEEMK 

KGSQFGHSCCLRAKIDMSSNNGCMRDPTLYRCK 

IQPHPRTGN* Y\NV\YPTYDFACPrVDSIEGVTHAL 

RTTEYHDRDEQFYWIIEALGIRKPYIWEYSRLNL 

NNWLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQFIAAQGSSRSWNMEWDKI 

WAFNKKVIDPVAPRYVALLKKEVIPVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFmWGNLNITKIHKNADGKnSLDAK 

LNLENKDYKKTTKVTWLAETTHALPEPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGDIIQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEKAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKK\EENLADW 

YSQVITKSEMIEYHDISGCYILRPWAYArWEAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPKLNQWCNWRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRKTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQFAYQNSWGLTTRTIGVMTMVHGDNMGLVL 

PPRVACVQWUPCGITNALSEEDKEALIAKCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKLQAILEDIQVTLFTRASEDLKTHMVVANT 

MEDFQKILDSGKIVQIPFCGEIDCEDWIKKTTARD 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 

LAAPKETDCVLTQKVLIVETLKPFGGFLKKEEGTA 

SRRNFOTGKN*INLVKEWIRRNQ*KAKNLPQSVI\ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, OGlycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ENV\GGKIFT/FLGSYRL/GEVHTKGADIDGVCVF 

APRHVDRSDFFRSFYDKLKLQEEVKDLRAVEEA 

FVPVIKLCFD GIEIDILF ARLALQTIPEDLDLRDDS 

LLKNLDIRCIRSLNGCRVTDEILHLVPNIDNFRLT 

LRAIKLWAKJRHNIYSN1LGFLGGVSWAMLVART 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEILLSKAE 

WSKLFEAPNFFQKYKHYIVLLASAPTENQRLEW 

VGLVESKnOLVGSLEKNEFITLAHVNPQiSFPAPK 

ENPDKEEFRTMWVIGLVFKKTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMFEVDMKIAAMHVKRK 

QLHQLLPNHVLQKKKKHSTEGVKLTALNDSSLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPIVGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VTKNSKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/W QGPASRAPER 

PRNRHWREKTGAEEQ/WKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTE VSTKNTPC SENKLD IQEKKLINQEKKMFRI 

RNRSYIDRDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYffiRGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGIILQWLQSDPYLSSVS 

HTVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI j 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPVVEYLL 

EDVIEKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAIYKERWPDYVRELRRRYSASTVDVffiM | 

MEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGW 

DMSTLHDLLMSQVMFKSDKFLIIPLHSLMPTVN ! 

QTQVFKRTPPGVRKIVIATNIAETSITIDDWYVID 

GGKIKETHFDTQNMSTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQL\RSLNALDKQEELTPLGVHLARLPVEP 

fflGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTYVNAFEGWEEA 

RRRGFRYEJCDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSRNPKDPESNINSDNEKIIKAVIC 

AGLYPKVAKIRLNLGKKRKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYNWLIYHLKMRTSSIYLYD 

CTEVSPYCLLFFGGDISIQKDNDQEHAVDEWIVF 

QSPARIAHLVKRAWHMDERREEQIVQLLNSVQ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A 


439 


878 


ECCNVRPLRETDLLKMKRKPRASSPWEEQPRA 
NTKETRKKKSFSQPMSASTKEESQDGRRKGK*L 
KGRARKKNAPQKSMALRILEEGSRPTPSGHSDQL 
NEEL*QNELQLbQ/FfcO I *LbQQSEu ryrbvjyoCzK 
MPTISTLSLSSE 



SEQ ED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acitl rPciHiiP nf 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

nentide 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIufamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I-Isoleutine, K-Lysine, I/=Leucine, MNMethionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaJJne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 

KHAKKHLGFFKNNFGVREPYQILLDGTFCQAAL 

RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 

JCDLYGAKLIAQKCQVRNCPHFKNAVSGSECLLS 

MVEEGNPHHYFVATQDQNLSVKVKKKPGVPLM 

FnQNTMVLDKPSPKTIAFVKAVESGVRLSQCMRK 

KVSNISKRNRV* *KTLNRGRRKKRKKISGPNPLS 

CLKKKKKAPDTQSSASEKKRKRKRIRNRSOTKV 

LSEKQNAEGE 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVA3LSPQRECISVHV 

GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 

INDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNY ARGHYT 

VGKESBDLVLDRIRKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDI 

CRR^DIERPTYTNLNRLISQIVSSITASLRFDGAL 

NVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 

MLYRGDWPKDVNVAIAAIKTKRTIQFVDWCPT 

GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGESSGSSSQKTTPEGSE 

LNIPHAGAWAQEPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAFLTWKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLADIKESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEILEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSD\ 

SPRVPTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETORKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTVIKPRPQVVKQKKQR 

PKSIHRDHBBSPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHIIQNAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFPxSLYTYCPETEEINKLTGlGPKSITKKM 

IEGLYKYN SDRKQFSHIPAKTL S AS VD AITIHSHL 

WQTKRPVTPKKLLPTKA 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPGIACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHilD 



SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=GIycine, H=Histidjne, 
I=IsoIeucine, K»Lysine, L=Leucine, M-Methionine, 
N^Asparagine, P=ProIine, Q=Glutamine, R«Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=*Stop codon, possible nucleotide deletion, 
^possible nucleotide insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKKNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSMDRRRRRSRSTSRERKEOLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMTVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID j 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVRAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMTVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 

ARRSGEVTLTKGDPGSLEEWETWGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPODRISERAGHK 

CMATESVDGELSGCNAATLKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVILMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAWNNHLEVARYMVQRGGCV 

YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 

VNAQDSGGWTPnWAAEHKHffiVIRMLLTRGAD 

vtltdneeniclhwasftgsaaiaevllnarcdl 

havnyhgdtplhiaaresyhdcvllflsrganp 

elrnkegdtawdltpersdvwfalqlnrklrl 

gvgnrairtekiicrdvargyenvpipcvngvdg 

epcpedykyisencetstmntornithlqhctcv 

ddcsssnclcgqlsircwydkdgrllqefnkiep 

plifecnqacscwrncknrvvqsgikvrlqlyr 

takmgwgvralqupqgtficeyvgelisdaead 

vreddsylfdldnkdgevycrdaryygnisrfin 

hlcdpniipvrvfmlhqdlrfpriaffssrdirtge 

ELGFDYGDRFWDIKSKYFTCQCGSEKCKHSAEAI 
ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGRLIVSCSEDKTIKIWDTTNKQCVNNFSDSVG 

FANFVDFNPSGTCIASAGSDQTVKVWDVRVNKL 

LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 

DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 

ADTQVLLWRTNFDELHCKGLTKRNLKRLHFDSP 

PHLLDIYPRTPHPHEEKVfilvEDFrJLJnULLJ^^^ 

R*SICRSLLPLLWISFLLILPQQQKPVVGLCQTRV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartie Add, 
E=GIutamic Add, F=Phenylalanine, OGIycine, H=Histidine, 
I=Isoleudne, KpLysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R°>Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KRPVDIS*TLP*CHQNVCQQPRKRKQKT*VTSPV 

KVKA^SIPLAVTDALEHIMEQLNVLTQTVSILEQR 

LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAJGIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ 
NVYMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQVG/WQIT*GQEFETSLDYMVKPHLY 


3375 


A 


3 


1051 


VPTQQDLAFPEQTNTKDWTVTPEHVLPESQSLLT ! 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETVISLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKLSTWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRVSS\DL\IKHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQNTNLHTHQRTHTGEKPFTCHECGKKFSQNS 

HLIKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKWHEVKSHBOFT 

ARFFKQPTFCSHCTDFIWGIGKQGLQCQVCSFW 

HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 

HVTVGEARNLIPMDPNGLSDPYVKLKLIPDPRNL 

TKQKTRTVKATLNPVWNETFVFNLKPGDVERRL 

SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSPIPSPSPSPTDPKRCFFG 

ASPGRLHISDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAIKILKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DLMYHIQQLGKFKEPHAAFYAAEIAIGLFFLHNQ 

GnYRDLKLDNVMLDAEGHIKITDFGMCKENVFP 

GTTTRTFCGTPDYIAPEIIAYQPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERL\EIPASFSRPRPCGPQR 

RGIFDKFFTRAAPA\LTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSWSTDQESAEEIPILIIEG 

FLLFNYKPLDTIWNRSYFLTEPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 

RRNTTNPS/CK*IRKLQGVI 


3379 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEEETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPILIIEG 

FLLFNYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEW i 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

npntiHf* 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H=»Histidine, 
I=Iso!eucine, K=Lysine, I^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=*Glutamine, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W«Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










RRNTTNPS/CK* IRKLQG VI 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

VRAPAAGQPRATKGAPPPPGTPPPSPMSSAIERKS 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRPvDYLRLFGQDGLCASCDKRIRAYEMTMRV 

KDKVYHLECFKCAACQKHFCVGDRYLLINSDIV 

CEQDIYEWTKINGMI 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKCBEELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQTIAETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRDPLR 

LCENLAAVTVFLNSLTPKFYVALTGTSSLISGLIFI 

FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 

EPGSPSRNRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG*GRSNNYCRC*KVI*TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTGIY*LKI 

GNVCKKIPJCNKRSSKNNERFDE*ISSSYHVEHP* 

KSL\KSLLELQAYPDVQAVLAKYDDISLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 

AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EAIAYAFFHLQHWKRIEGALNLLQCTWEGSKYS 

FPKVTLISLTIH 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGIEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDDLEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKfflQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDDYFHPKPGLFWEAERA\HSIAYSPSKLREQ 

REKVHENENIGTTEPGEHQEAKKAENSSNEEETS 

SEGNMRWHAVDSCMSFQCKRGfflCKADQQGKT 

SLVSCQDPVTNCPPTKPLDQVCGTDNQTYASSCH 

LFATKCRLEGTKKGHQLQLDYFG\ASKSIPT\CRD 

FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 

NEK\QRNKVKKIYL\DEKRLLAGDHPIDLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 

HCFGKEEDIDENLLF 


3384 


A 


3166 


928 


PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE 

LLPGDVLWSRAALQALGVAEGGERCPQSVGW 

MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 

PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 

PPLLVKLVEAIERTGLDSESHYRPELPAPRTDWSL 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nrirl rpsirf hp of 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=PhenyIalanine, G=Glydne, H=Hlstidine, { 
I=Iso!eucine, K-Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLRAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 

EWYWGDMSREEVNEKLRDTPDGTFLVPvDASSKI 

QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 

CSVVDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAIEAFNETIKIFEEQG 

QTQEKCSKEYLERFRREGN/QTKEMQRILLNSER 

LKSRM\EIHESRT\KL\EQQLLVPRASDNKRD/IDK 

PH* TSLKPDLMQLRKIRDQYL VWLTQKGARQKK 

INEWLGIKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 

SVWDGDTKHCVIYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRDVNSWKELCFNHY>JKETTNCYRTTPvKWTNY 

KIIFLGPFRELRSQGNQVILNLGKERCQLRETGLK 

LYLPGMDSARHHISHSTSAGPIPSQKEEEMTESQ 

GTVTFKDVAIDFTQEEWKRLDPAQRKLYRNVML 

♦NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 

LPJHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKEHTREKPYECNEC 

GKAFIQMSNLVRHQPvIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGBCAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTDHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRE/KPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRXAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLDDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRENPLSVnVEKASIRLWTSSDI 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A*=Alanine C=Cy stein e, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=Glycine, H=EGstidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
^Threonine, V=VaIine, W=Tryptophan, Y»Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGPAWYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSVWPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKIFVSGKSGVGKT 

ALVAKLAGLEWWHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

NTDAFLFLFSFTDRASFEDLPGQLARIAGEAPGV 

VRMVIG S KFD Q YMHTD VPEPJDLTAEKQ A WELPL 

LRVKSVPGRRLG 


3387 


A 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPWNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQTLNTLSTPEEKLAAL 

CKKYAELLEEHRNSQKQMKLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKKLffiQYELREEHID 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHQ 

REKDFLLKEAVESQRMCELMKQQETHLKQQLA 

LYTEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSR WE S SNKALLEMAEEKTVRD 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGQRW 

GSHRTSAVRIFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPKK 

NKGKERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAWnTGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEVVVGDLV 

EDCGGDRVPADLRJISAHGCKVDNSSLTGESEPQT 

RSPDCTHEVNPLKTRNITFFSNNFVEGTARGVWA 

TGDRTVMGRIATLASGLEVGKTPIAIEEHFIQLIT 

GVAVFLGVSFFBLSLILGYTWLEAVIFLIGnVANV 

PEGLLATVTVCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNEPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKKVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSTILLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDVNFriDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGIKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTEIVFARTSPQQKLIIV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASIVTGVEEGRLI 

FDNLKKSIAYTLTSNPEITPFLLFIMANIPLPLGTI 

TILCIDLGTDMWAISLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGNLVGIRLNWDDRTVNDLEDSYGQQW 

TYEQRKWEFTCHTAFFVSIVWQWADLnCKTR 

DVALRMYPLKPSWWFCAFPYSFUFVYDEIRKLI 



SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGlycine, H=Histidine, 
I=Isoleuclne, K=Lysine, L=Leucine, M°Methionine, 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=>Tyrosine, i 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQ YTTEIVQNNLLGSQGAHVKNV CESK 

SKLIALFWKAHMNAKRCPHCKTGRSVVRKEHNS 

KLTTTFPAMVHRTAGQKDSEPLGffiEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDWLIRKLLALMAQEQKXPEE 

VATPTTDEEKDSLIAIDRSFLSTLPGQSLIDKLYNI 

WRLQSHVMWDSEMDKLMMDKYPGIRQILEK 

KEGLFPJKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMWATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPLAGLIQDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILKPFPLWTGKQVV 

STLLINIIPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVEDILVKPKADVKRQRIffiESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMIDLKFKEEVNHYSNEINKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLWQYDLTVRDSDGSWQFLYGEDGLDIP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKKWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDIYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQL\KWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGIPRLREELMVASA 

NIKTPMMSVPVLNTKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILPJFMETRFFKLLMESIKKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPGAPGA\EAMERRVQAVREIHPFIDDYQYDTEE 

SLWCQVTVKLPLMKINFDMSSLVVSLAHGAVIY 

ATKGITRCLLNETTNNKNEKELVLNTEGINLPELF 

KYAEVLDLRRLYSNDIHAIANTYGffiAALRVEK 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLWGKWRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ILPPLEGPPAQASPSSTMLGEGSQPJJWPGGSRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 1 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, I 
E=Glutamic Add, F=Pbenylalanine, G=Glytine, HNHistidine, 
I=Isoleudne, K=Lysine, L=Leucine, MHMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDWCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITKISHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRTELADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDTSfLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLCYMVTRRERTKHAICKLQEQIFH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAENMAMSEWPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR*1\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


NSFLHFLHLKVRTMFLFPSFPVLLLSVVTASCSKT 

KACADTQKTCSMITCGIPVTNGTPGRDGRDRPK 

GEKGEPGLGQVSVAS*ISTSGRCSSKSVLEPATRG 

LKHRLGEAPLSSGPMLHSEQPL*NAIASKTKLFV 

DSLGSfflSTQELGVCGCPFRGVSCLVGELALVQA 

LH*VAGESFFFGSDHWLIGCAGGEQEWSIELLGK 

KKRVTATGSSSLCLATGQGLRGLQGPPGKMGPP 

GNTGTSGIPGPRGQKGDRGDNSVAEAKLANLER 

KL*SLRSELDHTKKL*PFSLGK\MSGKKLFVTNGE 

RMPFSKVKALCAGLQATVAAPKNAEENKAIQDV 

AKDTAFLGITDEATEGQFMYLTGGRLTYSNWKK 

DEPNDHGSGEDCVILLNNGLWNGISCTSSFIAICE 

FPA 


3392 


A 


218 


1773 


ggsrrnqrrsipvlgyflkqkkmtkaqesltle 

dvavdftweewqflspaqkdlyrdvmlenysn 

lvsvgyqagkpdaltkleqgeplwtledeihsp 

ahpeiekaddhlqqplqnqkilkrtgqryehgr 

tlksylgltnqsrrynrkepaefngdgaflhdn 

heqmpteiefpespvkpistksqflkhqqthnieka 

hectdcgkaflkksqltehkrihtgkkphvcsl 

cgkafykkyrlteherahrgekphgcslcgkaf 

ykryrlteherahkgekpygcsecgkafprk.se 

ltehqrihtgikphqcsecgrafsrksllwhqr ! 

thtgekphtcsecgkgfiqkgnlnihqrthtgek 

pygcddcgkafsqksclvahqryhtgktpfvcpe 

cgqpcsqksglirhqkjhsgekpykcsdcgkafl 

tktmlivhhrthtgerpygcdecekayfymscl 

VKHKRIHSREKRGD/CSEGGKSFHSKSQLKS**TC 
AGEKPC*YGNCGNGGRAV 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSIETL 

SLPPGPSHLVGDKSQGGRSCQGQITSAASGKTSK 

SEPNHVIFKKISRDKSVT\IYLGNRDY\IDHV\SQV 

QPVDGWLVDPDLVKGKKVYVTLTCAFRYGQE 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 

ESIXKKLuoNTYPFLLTrFDYLPOo VMLyrAryii 

SGKSCGVDFEVKAFATDSTDAEEDKIPKKSSVRL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D^Aspartic Acid, 
E=Glutaraic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, KpLysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Pro!ine, Q=Glutamine, R^Arginine, S^Serine, 
T-Tbreonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMFXDKPLH 

LAVSLNKRDLFPMGSPIPVPVSVP\NNTEKPVKKI 

KA\SVEQVANWLYS\SDY\YVKPVAMEEAQEKV 

PPTSfSTWTlCAVLTLL\PWLVNNRERRQIALDGKIKH 

EDTNLASSTIIKEGIDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ*SRPT*RSQFRL\MHPQP\BDPA\K 

ESYQDANLVF\EEFARP*ILKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYIDCISNVAHVGHCH 

PLVVQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDWVLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHP\THVEDGLEKAFS* 

KRWQGRNRQICRRQIAAFFAESLPSVGGQIIPPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATSVGSFLMQLLGQQKIKHPIVG 

DVRGVGLFIGVDLKDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRNILKFKPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAGIYVIWG 

PITERKKRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKEPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVTTSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

HGRLTSNMVCKHCEHQSPVRFDTFDSLSLSIPAA 

TWGHPLTLDHCLHHFISSESVRDWCDNCTKIEA 

KGTLNGEKVEHQRTTFVKQLKLGKLPQCLCIHL i 

QRL S WS SHGTPLKRHEHVQFNEFLMMDI YKYHL 

LGHKPSQHNPKLNKNPGPTLELODGPGAFTPGL 

NQPGAPKTQIFMNGACSPSLLPTLSAPMPFPLPV 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL 


3396 


A 


109 


107 


TQEAGLIFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRIPQRPAVMYSPLCLTQDEFHPFIEALL 

PIWRAFAYTWFNLQARKRKWKKHEKRMSKEE 

ERAVKDELLSEKPEVKQKWASRLLAKLRKDIRP 

EYREDFATLTVTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVILFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHfflGVSVJCELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FVT\SGVF\SVT*A*LRVSQTPI\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTTLKKSEKSGFSSPSPSQTSSLG\TAFTQHHR 

PVITGTQSKFHIATPSIL\HFPRHSPFFQQPGPYFSH 

PAIRYHPQETLKEFVQLVCPDAGQQAGQPNGSS 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 

PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 

PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRRLP 
VGPLLRALATCHALSRLQDTPVGDPMDLKMVES 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=-Asparn'c Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, ENHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSVWAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAGYRVVALASKPLPSVPSLEAAQQLTPvDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRIPvA 

VMVTGDNLQTAVTVARGCGMVAPQEHLIIVHA 

THPERGQPASLEFLPMESPTAVNGVKDPDQAAS 

YTVEPDPRSRHLALSGPTFGIIVKHFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASWSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

SVLILYTINTNLGDLQFLAIDLVITTTVAVLMSRT 

GPALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 

TVVFSLSSFQYLILAAAVSKGAPFRVRPLTNNVPF 

LLASAL*SSVLVVLVLSPGLLHGPLALRNITDTGF 

KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 

AQAG\SKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPFRMLTGYLYLMWRRKAFWSGTQRHPLPGGL 

KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 

RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 

PPSLPHLQNQPP/TVQHYLLSFSWKPSQGPE*RA* 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


3399 


A 


906 


1091 


HHHHHHHHHHHHHLVAFGKVQ*LQNSPSSSSSS 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGEIASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLPILE 

PVKNPCSVKDQTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDAIDHSAFIILLLTVSN 

\FDCR\LSLHQVNQAMMSNLT\RQGSQDCVIP\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

NTFKPHRLQARKAMWRKEQDTRALREQSQHLD 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQPVLIIHHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 

KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DWFIESIQPPSISAPA1ADQRNFIFASSKNEKPQG 

NYSVlPPSSRDIASQKGMSETIVTDDEEDffiTNGG 

AEKKSSCFDEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGNSGITTELTLKYnTNVTTLETGISSVNA 

GQDVNfflTYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 

PKLLFRLTVnLTFKCYYVLFHLHNARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

artff rMirfiiP of 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
oentide 
sequence 


Amino acid sequence (A»Alanine OCysteine, D=Aspartic Add, 
EXrlutamic Acid, F=Phenylalanine, G=GIycine, H=Hisudine, 
Hsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V= possible nucleotide insertion 


- 








KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DWFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVEPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

WAGMGNSGITTELTLKYIITNVTTLETGISSVNA 

GQDVNfflTYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCEN>n^^KKGVFNKSRC'nCSKLAEVWIFI 

PKLLFRLTVI1LTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMDIIAADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TNNISDKHGFTILNSMHKYQPRFHIVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDF\SPSRG*RATPEAEEQRGSTAPRPATRAKISP 

HPRRRS P A VTRAAPA VKAHLFAAERPRD SGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREG\QA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/SSAAASASVHRT 

P\FNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

MAAAAGPLDGKAAALAASPASWAVDSGSELNS 

RSSNTLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 
FIIKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAWTRPAPPR 

ACTWGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALT\P*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDIKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 

LALAKffilKLSDIPEGfcNMAFKWRGKPLFVRHRT 

QKEEEQEAAVELSQLRDPQHDLDRVKKPEWVILI 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 

RIRLGPAPLNLEVPTYEFTSDDMVIVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 

DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 

ETFWNLTSIGKKWKDQNIEYEYQNPRRNFRSVT 

EEKVNEIKEDSHCGETFTPVPDDRLNFQKKKASP 

EVKSCDSFVCEVGLGNSSSNMNIRGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKNIIYHSSIQRHMWHSGDGPYK 

CKFCGKAFHWLSLYLIHERTHTGEKPYECKQCG 

KSFSYSATHRIHERTHIGEKPYECQECGKAFHSPR 



I 1 W V 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=€y stein e, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Hisndine, 
I=IsoIeurine, K^Lysine, L^Leucine, M=MetnJonine, 
N^Asparagine, P«Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V«Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 




• 






SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSGSFRYHERTHTGEKPYECKQC 

GKAFRSAPNLQSHGRTHTGEKPYECKECGKAFIF 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKPYKCEQCGKAFRAVSIL*MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 

ACKKCGKPFGSAQNLRIHERTQTHIMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

KNLRFHKRTHTGEKPCEYMKRLTLEGNTMNAS 

NVAKLSLLPVLFNIMKEFTLGRNPISVSNVRKPLF 

LPLLFNIMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNVSSMGKRSDLTRFFEYR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKJIETDFEKAHRSKKILSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPL\AE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLA\PSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKWSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLF\LVVGYTVLAGMGLPQVVSGLArVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKILLSLKSLYQK 

KK 


3408 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 

KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEASEREAFGPGFKDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSERLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDREILRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAffiKLEEKL 

QAQSDYEEEECTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKPX 

WRKLHG* *GKEPFIKMKQFLSDEQNVLALRTIQV 

RQRGSITTRIRTPETGSDDAIKSILEQAKKEIESQK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSnRKVKSEIGDAGYFDHHWASDRGLLSRPYAS 



SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, F=PbenyIalanine, G=Glydne, ENHistidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=M etnionine, 
N=Asparagice, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=possible nudeotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFERMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQE1Y 

AMSPELDTYSITKRVKEVLTDNNLGQRLFGESIL 

GLTQGSVSDLLSRPKPWHKXSLKGREPFVRMQL 

WLNDPHNVEKLRDMKKLEKKAYLKRRYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQDCKPRVVL 

APEEKEALRKAYQLEPYPSQQTEELLSFQLNLKT 

NWINWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPG1LPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

SAKVNPNLQRRHEKMANLNNIIYRLEIIAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNV GRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNLIKHRRVHTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLDCHQRIHSG*\RPYECTECGKSF 

SQNSSLIEHHRVHTGERPYKCSECGKSFRQRSAL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLDCHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRIHSR*KPYE\CKCG 

N\R*HPGESP*VHSECQ/KSFS*RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEIDVAE\RGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y*REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGPVPPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVSWQAGL 
TQPPSVSKDLR\QTATLTCTGNSNNVGHQGVIWL 
QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 
ASLTr/ GLQTEHEAD * * CRPRRKLIPKTARLFFFFL 
IDNEEYLLRVY 


3412 


A 


164 


83 


RRGIPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 
KHTQRRHQGSHRWTHLGGSTYRAVIFDMGGVLI 
PSPGRVAAEWEVQNRIPSGTILKALMEGGENGP 
WMRFMRAEITAEGFLREFGRLC SEMLKTS VP VD 
SFFSLL1 SERVAKQrF VM lJbAl 1 C^IKAKajLvJ I A VL 
S1WYLPNQK5FLPLDRKQFDVIVESCMEGICKP 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=G!utamic Acid, ^Phenylalanine, G=GIycine,H=Histidine, 
Wsoleucine, K=Lysine, ^Leucine, MNMethionine, 
N-Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


- 








DPRIYKLCLEQLGLQPSESIFLDDLGTNLKEAARL 

GfflTIKVNDPETAVKELEALLGFTLRVGWNTRP 

VKKTMEBPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYY1RLANRDLVLRKKPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKfflSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNFYMAFSFFRVAAILQGVYKRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLDEDLKVKQP 

W*GGRSGRTSWRLLALGCHT 


3413 


A 


105 


1573 


PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 

PQTMHIQDPASQRLTWNKSPKSVLVIKKMRDAS 

LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 

ESFGAVKKKFCTFREDYDDISNQIDFnCLGGDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 

SQVTQVIEGNAAWL/RGSRLKVRWKELRGKK 

TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 

NEVVDDRGPSSYLSNVDVYLDGHLITTVQGD/G* 

GPQHLSWGP*AFLGRE*RLRLSLSGVrVSTPTGST 

AYAAAAGASMIHPNVPAEMITPICPHSLSFRPIW 

PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPSICVRDPVSDWFESLAQCLHWN 

VRKKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


VIVNKNVNWINYIYYNQQQRAFHELKEKLMSAL 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVAYLSKQLDGVSKGWPPCLRALAATALLAQ 

EADKLTLGQNLNIKAPHAVVTLMNTKGHHWLT 

NARLTKYQSLPCENPHITIEVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAWTLDAVIKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRIGSHNGPVFVADLDCVEINVDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 

RWKKGERVTLGINGAGLNPRVNILVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFPAQKNHPDNFWVLBCASIIRQYYIARVEKD 

FTLPVGRLHGG/RSNHTEKNPFSKFPKLQTV*AHP 

ESHRDWTAPTGLYWICGHRAYTKLPVASSCVIGTI 

KPSFFLLSIKTGELLGFPVYASR\BCSIAIRN*NNDK 

WPPERIIQYYGPAT*AQDGSWGYPJPIYMINRIIRL 

QAVLKIITATGRALTILAQQETQMRNAIYQNRLA 

LDYLLAAEGEVCRKFNLTNCCLHIDNQGQWED 

IVRDM TK V AH VP VQ V WHCjFDFu AMr Klv W r PAL 

GGFKTLIIRVIIVIGTYLLLPRLLPVLLQMIKSFIAT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sentience 


Amino acid sequence (A=AlanineC=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Hsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutatnine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possibie nucleotide insertion 










LVYQNASAQVYYINHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSPvNPTPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
BCAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


ffffqrinfiehsgsvsllalacdlgwcedwscc 

lvqgggdlvdwqtnhgedeaggdtdsvdear 

ckesqqeaqenlredlclesfakdkilqiiegser 

eheetrtkqaaldgeplgggqltavhlhpskeq 

qgqeggerqrgarthhwrgwekgrrVrlrpps 

gklradqpvrklggptps/telpglqphaptpht 

a/patptyspapdtpnppvrwkcplpveprtrqlc 

rertrkacppkprpplglpgdptgpvthhappvs 

ptgasgqerraepgavsyahasatk 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 

RGfflSVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTHTHTHTPTDYGAHHTDPLQRWGLGPRVKS 

EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIBCDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAEPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQ ARRD AALKAGNKHNTNTATPFCNRQL SDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNTEIDTNEEIPEGFVV 

GG GDELTNLENDLDTPEQNSKL VDLKLKKLLE V 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDSVSQYVVGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 
AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 
AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 



SEQBB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leuclne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RP VDMSKYLYAD S SKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKPvKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQD1KENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFW 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTYRKTQLQSFSQYl 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDS\SQYWGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KPujALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3420 


A 


612 


1058 


ENLGPNYSHRLLHHPTFYKKIHKKHHEWTAPIG 
VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 
WFSLALnTTISHCGYHLPFLPSPEFHDYHHLKFN 
QCYGVLGVLJJHLHGTDTMr 1 KAYERHVLLL 
GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 1 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS \ 

YMHRDVITHVVCTKTDFIITASHDGHVKFWKKIE 

EGIEFVKHFRSHLGVIESIAVSSEGALFCSVGDDK 

AMKVFDVVNFDMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSTGKIFIYDGRGDNQPLHIFDKLH 

TSPLTQERLNPVYKAVVSSDKSGMIEYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKIATIGSDRKVRIFRFVTGKLMRWDESLS 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VRLENTVFDETGHFVLYGTMLGIKVINVETNRCV 

PJLGKQENIRVMQLALFQGIAKKHRAATT1EMKA 

SENPVLQNIQADPTIVCTSFKKNRFYMFTKREPE 

DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAIIHTSMGDIHTKLFPVECPKTVENFCVHSRN 

GYYNGHTFHRIIKGFMIQTGDPTGTGMGGESIWG 

GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSQFF 

ITVWTPWLDNKHTVFGRVTKGlVffi 

VNPKTDKPYEDVS1TNITVK 


3422 


A 


Z4c*0 




V\T\ vr*APT TWA HA PPT* RIM* A A^K"lfPPPVR VKTHO 

DFQLRNLRIIEPNEVTHS GDTGVETDGRMPPKVT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, B=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalamne, G=GIycine, H=Histidioe, 
I-Isoleucine, K°Lysine, L=Leucine, M=Methionine, 
N=*Asparagine, P=Proline, Q==Glutamine, R^Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, A=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYIIPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTAHTEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVLPEGSRVGVDPLDFTDYWKKMAKVLRSA 

GHHLIP\nKENLVDKIWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFVVTALDEI 

AWLFNLRGSDVEHNPVFFSYAHGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICIAKA\VKNSA\ESEGMRRAHIKDAVAL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

DFVDLSFPTISSTGPNGAIIHYAPVPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

FTYVLKGHIAVSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMTVTDEPGYYEDGAFGIRIENWLVV 

PVKTKYNFNNRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECD WLNNYHLTC RD VIGKELQKQGRQE AL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSVIQQMAQGRQIE 

YIDffiRPSTGGLGFSWALRSQNLGKVDIFVKDV 

QPGSVADRDQRLKENDQILAINHTPLDQNISHQQ 

AIALLQQTTGSLRLIVAREPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGLGFGIVGGKTSGV 

WRTIVPGGLADRDGRLQTGDHILKJGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRIVGYVGTSHTGEASGIYVKSIIPGSA 

AYHNGfflQVNDKIVAVDGVNIQGFANHDWEVL 

RNAGQWHLTLVRRKTSSSTSPLEPPSDRGTWE 

PLKPPALFLTGAVETETNVDGEDEEIKERIDTLKN 

DNIQALEKLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEE.KAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEEEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMDPNDVQGPSLLDDLPVVAQRREQEDL 

PLYQHQATRVISKASAYTGMLSSRYATDTCELPE 

REEGEGEETPNFSHWGPPRIVEIFREPNVSLGISrV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKILEVSGVDLQNASHSEAVEAIKNAGNP 

VVFIVQSLSSTPRVIPNVHMCANKrrGN^ 

EKKEKRQGTAPPPMKLPPPYKALTDDSDENEEE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Add, 
E=GIutamic Acid, F=PbenyIalanine, CXvlycine, H=ffistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P*=Proline, Q==Glutamine, R=Arginine, S=Serine, 
T=Threonine, V»Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, impossible nucleotide deletion, 
V=possible nucleotide insertion 










DAFTDQKIRQRYADLPGELHIIELEKDKNGLGLS 

IJ^GNKDRSRMSIFWGINPEGPAAADGRMHIGD 

ELLEI^QILYGRSHQ1SI\ASAIIKTAPSKVKLWIR 

NEDAVNQMAVTPFPVPSSSPSSLEDQSGTEPISSEE 

\DGSLE\VGIKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPIVPGQEMIIEISKRRSGLGLSIVGGKDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLVVYRDEA 

HYRDEENLEEFPVDLQKKAGRGLGLSIVGKR 


3424 


A 


2223 


1162 


HASERWQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGDPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFaDS 

QSDCLHET\DIHKGDHQLEPIYRS\ETE^DRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LFVWHDDPRWGTPRY WLGALYRNQQS SPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPQ 

MLGPCRQEICGITMAAGTLYTYPENWRAFKALI 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQWQWVSFADSDIVPPASTWVFPTLGIM 

HHNKQATENAKEEVRRILGLLDAYLKTRTFLVG 

ERVTLADITWCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRAWFGEVKLCEKMAQFADAKK 

FAETQPKKDTPRKEKGSREEKQKPQAERKEEKK 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASVILFGTNNSSSISGVWVFRGQELAFPLSP 

DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 

GAFQHVGKAFNQGKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

AARRRQKGTAARRRQKGTAARRRQKGTAARRR 

QKGLSNLDAAEWLPPKKGVGEBCKKGPFLAINEY 

VTVREYPINILKRIHGVGFKKRAPRALKEIRKFAM 

KEMGTPDVRIDTRLNKAVWAKGIRNVPYRIRVR 

NVDEN 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

fn ft ret am inn 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleutine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
v=l In known *=Ston codon. /=DossibIe nucleotide deletion. 
\=possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP i 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPG\LPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGLGELSAHATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATGIFTCPVGGVYYFAYHVHVKG 

TNVWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 

FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQ\AQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQWAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKKIKLLSPLPPLWSHLALLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSI\VSNGSLIRERWFQNYG\E 

YLDELAISCDSFDEEVNCP\IGRGN\GKKNHVENL 

QKL\RRWCRDYRVPFKINSVINPF\NVEEDMTEQI 

KALNPVRWKVFQCLLIEGENCGEDAVLREAERFV 

IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLKLDW 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQEAELARMGFDLQNVWRV SHINSNYKLCPS YP 

QKLLVPVWITDKELENVASFRSWKRIPVWYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGNNDTSEACDADFDS 

SLTACSGVESTAAPQKLLILDARSYTAAVANRAK 

GGGCECEEYYPNCEVVFMGMANIHAIRNSFQYL 

RAVCSQMPDPSNWLSALESTKWLQHLSVMLKA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 

KILLDPYYRTLEGFQVLVESDWLDFGHKFGDRC 

GHQt N V bDljJNiJtjClr V r Lvl WLJJo V ril^LLM^r rCJL 

FEFNEAFLVKLVQHTYSCLYGTFLANNPOEREK 

RMYK/RGTCSVWALLRAGNKNFHNFLYTPSSD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparaglne, P=ProIine, Q=Glutamlne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nudeotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSNT 

SDPEKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDFVLNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTCLKESDGSDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEH1QVSKAKELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVNSTYGNSSRN1VNQNVRENLKT 

LYRLTMDLCSKLKDYGLWQLFRTLELPLIPILAV 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITSNNQLREILFGKLKLHLLSQRNSLPR 

TGLQKYPSTVSEALNALRDLHPLPKIILEYRQVH 

KIKSTFVDGLLACMKKGSISSTWNQTGTVTGRLS 

AKHPNIQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELRDLTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKIKDFARAAIAQCHQTGCVVSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFWQGSAADLC 

KLAMIHVFTAVAASHTLTARLVAQIHDELLFEVE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAWXALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSPALYAFOKlNPLULOWrAlrWsKCLCltALKJv 

K 


3433 


A 


1481 


476 


BPPKERAPGIRASCLAITAGARPTSYGRVGCEGDV 

RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 

ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 

KE S VQDLRD WL YEHR YN A YP SEQEKALLS QQTH 

LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFTV 

AGPNPTLG\RPLSAKP/SQSPGSVLARPSVICHTTV 

TADERLSLSLSCQSVGCGQNT\DIQQIAT\RNLRDS 

SLM YPfcU 1 CKbUPa INI QauLrN 1 FPPI PPDLNv^ 

DFSGFQLLVDVALKRAAEMELQAKLTA 


3434 


A 


1720 


1243 


NGPVPPGGSKTKWAGGSAAEGSPRLSPSPGAAQ 
VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 
PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSFIP 
IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 

Lno JSAXT L,\r A U LivJJVL/ JvOrtU vj V JVCJL JJo JL. JN oJJivL 

RWQLNVCSSEEVEKV/VGDCPLEPEGPNEKGMW 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aciu rcaiuuc ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A^Alanine OCysteinc, D=Aspartic Acid, 
E=Glu tamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleuctne, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W~Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 

V=nnccih)p nnrlcnHrip incpr-rinn 
Y^JJUoMUIC U UUCUllUC lilSCTUUU 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

VRMTKSFLPLIRRAKGRVVNISSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSWEPG 

NFIAATSLYSPESIQAIAKKMWEELPEWRKDYG 

KXYFDEKIAKMETYCSSGSTDTSPVIDAVTHALT 

ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 

IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAEIERFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPYIQVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

FIEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SrVTSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSSITEPE 

GPGGPNIQKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQRIIYEVEDPSKPNDE 

GITPLHNAVCAGHHHTVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAJFASTISD 

IETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALTILRRKD 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADIP 

DSSLWENPDSAQANGBDSVLSRAEIASCSYEARQ 

LGEKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLAS\YTHNffiAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKLASLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKIMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKnGKAMLNMFHTMKLNISDMRGV 

GfflVNQLVFTNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 1 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

r% art tiff a 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartk Acid, 
E=Glutamic Acid, ^Phenylalanine, OGlydne, H=Histidine, 
IHfeoleudne, K=Lysine, L=Leudne, M=Methlonine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /^possible nudeotide ddetion, 

\=nnccthlA ntirlpnHHp incprtinn 
V^pusillllc uuucuuuc luaci uuii 










PKNPLLHLKAAVKEKKRNKKKKTIGSPKRIQSPL 
NNKLLNSPAKTLPGACGSPQKLLDGFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLREWITTISDPMEEDILQVVKY 
CTDLffiEKDLEKLDLVIKYMKRLMQQSVESVWN 
MAFDFILDNVQWLQQTYGSTLKVT 


3437 


A 


32 : 


4038 


SLLRLLKAQWGSSGAASEPWLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARRNPLHNPWGM 

ELAASENTDSPSPRPLRPGVTLPPGALTMNTKDT 

TEVAENSHHLKIFLPKKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSIIL 

YNRKKVKYRKDGYLWKKRKDGKTTREDHMKL 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLKPMFHGDCWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRnSPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAWVGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTITDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDfflAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSILERLEQMEKRMAEIAAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVWLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

DETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDMAPGQLSSGVPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDVIPVDMrSLAKQIIEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYL\ENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKEQQEVAAAVIQRCYRKYKQLTWIALKFA 

LYKKMTQAAILIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKIMRFLRRCRHRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQSLK 

VVTKRGSADGCTDWSEDIKKYQVLVGEPVRIKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSIWFRPTLLQDSGLYACVIR 

NSTYCMKVSISLTVGENDTGLCYNSKMKYFEKA 

ELSKSKEISCRDIEDFLLPTREPEILWYKECRTkT 

WRPSIVFKRDTLLEREVREDDIGNYTCELKYGGF 

VVRRTTELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLIYWMKGEKFIE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arid residue of 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R«Arginine, S=Serine, 
T=Threonine, V=VaIine, W==Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










DLDENRVWESDIMCILKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVT1YKCYKIEIMLFYKNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLIPTGTYI 

EDVARCVDQSKRLnVMTPNYVVRRGWSIFELET 

RLRNMLVTGEIKVILIECSELRGIMNYQEVEALK 

HTIKLLTV1KWHGPKCNKLNSKFWKRLQYEMPF 

KRJEPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQPvPQT 

KSSREQNPDEAHTNSABLPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSELIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMTWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDWTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKIPEGFQGKRVLVIGLGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKAKFrVNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDVVIFTTGYTFSFPFFEEP 

LKSLCTKKIFLYKQVFPLNLERATLAIIGLIGLKGS 

ILSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEQLIKRGVFKDTSKDKFDYIAYMDDIAACIGT 

KPSIPLLFLKDPRLAWEVFFGPCTPYQYRVLMGPG 

KWDGARNAILTQWDRTLKPLKTRIVPDSSKAWP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGIFDPNSQAGHQGLVDP 

IQFARANQAJQMACQNLVDPGSSPSQVLSAATIV 

AKHTS ALCNACRIASSKTANPVAKRHFV QSAKE 

VANSTANLVKTIKALDGDFSEDNRNKCRIATAPL 

IEAVENLTAFASNPEFVSIPAQISSEGSQAQEPILV 

S AKPMLES S S YLER.TARSL AINPKDPPTWS VLAG 

HSHTV SDSIKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSW 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKDLDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTWKYSKAIAVTAQEM 

MTKSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAG\AL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGIIADLDTTIMFATAGTLN 

AENSETFADHRENILKTAKALVEDTKLLVSGAAS 

TPDKLAQAAQSSAATITQLAEWKLGAASLGSD 

DPETQWLINAIKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKVMVTNVTSLLKTVKAVEDE 

ATRGTRALEATIECnCQELWFQSKDVPEKTSSPE 

ESERMTKGITMATAKAVAAGNSCRQEDVIATAN 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q^GIu taurine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF 

GTECTLGYLDLLEHVLVILQKPTPELKQQLAAFS 

KRV AG A VTELIQ AAEAMKGTE WVDPEDPTVIAE 

TELLGAAASEEAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAQ 

GKVGSIPANAADDGQWSQGLISAARMVAAATSS 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDVWKTKFVGGIAQIIAA 

QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 

REDEG 


3441 


A 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSALHS 

PAHRPPGFSVAQKPFGATYVWSSIINTLQTQVEV 

KKRRHRLKRHNDCFVGSEAVDVIFSHLIQNKYF 

GDVDIPRAKWRVCQALMDYKVFEAVPTKVFG 

KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVNISTTLSPQVINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGDL 

KAYSDSQEDEWLSAAIDCLEYLPDQMWEISRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

VHNGIAELLVNGKTEIALEATQLLLKLLDFQNRE 

EFRRLL YFMA VA ANPS EFKLQKESDNRM V VKRI 

FSKAIVDNKNLSKGKTDLLVLFLNMDHQKDVFKI 

PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSAKE 

KKK\LLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ 

VAEDKFVFDLPDYESINHVWFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 

GLKSGEGSQHPFGAMNTVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQAVPDDTQ/RPSEMFIPANWLKWYENF 

QRRTSTEPSLLENIIW1KINF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNWML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEIIEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGrVASL\LfflFILSKFMPKKSPlYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLQLMGLCFM 

YSGIQIPHIALAIIIIALCTKNLEFIPIQWLYrrCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSHAQDEIYEEASSEEEDSYS 

RCPATTQNKFLT 


3444 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPGVGSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDN1HYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 



SEQ ED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Add, {^Phenylalanine, G^Glydne, H=EGstidine, 
I=Isoleucine, K=Lysine, D=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
^possible nudeotide insertion 










DETL YKA WS SIWQLIPNVQQLEMNLRNF AEBDE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDEFTSN 

TYVMV\HV[SDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENWTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETL YKA WSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISN1 

IKOFKLSCSKLAASFOSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSHFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAELQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKA WSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKOFKLSCSKLAASFOSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHVWEQSIPESTSTPDLAGEPSAEGADGQAEfflT 

KTPIMKIMKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTKAELCYLTVVTKYPEEQLKIW 

FTAQRLKQGISWSPEEffiDARKKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHVVGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAMIPGDHRSIIIDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREIDS 

WFSERRKKVNAEETKKAEENASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPIK 

INLKNLRVTEANGRNEIPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEWRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=PhenyIalanine, G=GIycine, H=Histidine, 
I=IsoIeucine, K»Lysine, L=Leucine, M=Methionine, 
N=»Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S^Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 
TRAVADTGSEDljGPGTGELTAVHKGMGDl YSE 
VSENSESWEPRVPEASSEPFDMSSPQAGRQLETD 


3448 


A 


2 


1324 ' 


FVARAEKGFRTREAHLLQVAGVGTGLQNGASLS 

GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG 

RLTPEFSQRLTNKIRELLQQMERGLKSADPRDGT 

GYTGWAGIAVLYLHLYDVFGDPAYLQLAHGYV 

KQSLNCLTJCRSITFLCGDAGPLAVAAVLYHKMN 

NEKQAEDCITRLIHLNKIDPHAPNEMLYGRIGYIY 

ALLFVNKNFGVEKIPQSfflQQICETILTSGENLAR 

KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 

LMQPSLQVSQGKLHSLVKPSVDYVCQLKFPSGN 

YPPCIGDNRDLLVHWCHGAPGVIYMLIQAYKVF 

R/EREKYLC\DAYQCADVIWQYGLLKKGYGLCY\ 

GSAGNAYAFLTLYNLTQDMKYLYRACKFAEWC 

LEYGEHGCRTPDTPFSLFEGMAGI I Yr LAADLLFP 

TKARvFPAFEL 


3449 


A 


3 


2389 


SRHVTGAARSPSRAGPSDPPAMGDEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLVRKAGGHDAGKLYAMKVLRKAALVQRAK 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLILDYVSGGEMFTHLYQRQYFKEAEVRVYGGE 

rVLALEHLHKLGIIYRDLKLENVLLDSEGHIVLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPEIIRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRRELKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVGVNFAEEFTRLEPVYSPPGQ\PPPG 

DPRIFQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVBCILSRRLEANTQR 

EVAALRLCQSHPNVVNLHEVHHDQLHTYLVLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAGWHRDLKPENILYADDTPGAPVKIIDFG/F 

SPRLRPQSPGVPMQTPSFTLQYAAPELLAQQGYD 

ESCDLWSLGVILY\MMLSGQAPFQGASGQGGQS 

QAAEIMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLTVDPAKRLKLEGLRGSSWLQDGSARSSPPLR 

TPDVLESSGPAVRSGLNATFMAFNRGKREGFFLK 

SYENAPLAJ^KKQKLRSATASRRGSPAPANPGR 

APVASKGAPRRANGPLPPS 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 

EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 

VPELPGFYFDPEKKRYFRLLPGHNNCNPLTKESIR 

QKEMESKRLRLLQEEDRRKKIARMGFNASSMLR 

KSQLGFLNVTNYCHLAHELRLSCMERKKVQIRS 

MDPSALASDRFNLILADTNSDRLFTVNDVTVGGS 

KYGIINLQSLKTPTLKWMHENLYFTNRKVVNSV 

CWASLNHLDSffiLLCLMGLAETPGCATLLPASLF 

VNSHPAGIDRPGVMLCSFRIPGAWSCAWSLNIQA 

NNCFSTGLSRRVLLTNWTGHRQSFGTNSDVLA 

QQFALMAPLLFNGCRSGEIFAIDLRCGNQGKGW 

KATRLFHDSAVTSVRDLQDEQYLMASDMAGKIK 

LVAVGQDCYTRIWSLHDARLLRTIPSPYPASKAD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny laianine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L°Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRHX3SPCNFSLIYSSDTLGA 

ALCPTFRIDNTIYGCNLQDLQAGTIYNFKnSLDE 

ERTVVLQTDPLPPARFGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQKIQGVQIQESTSWNE 

YTFFNLTAGSKYNIAITAVSGGKRSFSVYTNGST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGVVDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPGVNVDSYNITLSHKGTIKESR 

VLAPWIT\ETHFKELVPGRLY\QVTCSAVSLGELS 

AQKMVAVGRTFPDKVANLEANNNGRMRSLVVS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTVPLAVLQLRVKHANETSLSIMWQTPVAEWEK 

YIISLADRDLLLIHKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLLIHENVVIK 

NESISSETSRYSFHSLKSGSLYSVVVTTVSGGISSR 

QVVVEGRTVPSSVSGVTVNNSGRNDYLSVSWLL 

APGDVDNYEVTLSHDGKVVQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QGVSVSNSARSDYLRVSWVHATGDFDHYEVTIK 

NKNNFIQTKSIPKSENECVFVQLVPGRLYSVTVT 

TKSGQYEANEQGNGRTIPEPVKDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLFNDMKVFPPFHLVN 

TATEYRFTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIfflSPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQIMIASVSGSLKNQINWGRTVPASVQGVIADN 

AYSSYSLIVSWQKAAGVAERYDILLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYKIQILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMVIVTHSGELSNESFIFGRTVPASV 

SHLRGSNRNTTDSLWFNWSPASGDFDFYELILYN 

PNGTKKENWKDKDLTEWRFQGLVPGRKYVLW 

WTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLAITWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWI 

PPDSDFDGYSffiCRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSDCVQSAGMTSEVVEDSTIT 

MIDRPPPPPPHIRVNEKDVLISKSSINFTVNCSWFS 

DTNGAVKYFTVWREADGSDELKPEQQHPLPSY 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTKPLYSDTFFSLPnTESEP 

LFGAEEGVSAGLFLIGMLVAWALLICRQKVSHG 

RERPSARLSIRRDRPLSVHLNLGQKGNRKTSCPIK 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

SCDIALLPENRGKNRYNNILPYDATRVKLSNVDD 

DPCSDYINASYIPGNNFRREYIVTQGPLPGTKDDF 

WKMVWEQNVHNTVMVTQCVEKGRVKCDHYW 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
oentide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D= As parti c Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=EDstidine, 
I=Isoie urine, KHLysine, I>Leucine, M=Methionine, 
N»Asparagine, P=Proline, Q=Glutamioe, R-Arginine, S=Serine, 
T»Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X~Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










PADQDSLYYGDLILQMLSESVLPEWTIREFKICGE 

EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 

TVRDYINRSPGAGPTWHCSAGVGRTGTFIALDR 

ILQQLDSKDSVDIYGAXAHDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

ARNSQLRIVLVGKTGAGKSATGNSELGRKVFHSG 

TAAKSITKKCEKRSSSWKETELVWDTPGIFDTE 

VPNAETSKEIIRCILLTSPGPHALLLWPLGRYTEE 

EHKATEKILKMFGERARSFMILEFTRKDDLGDTN 

LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 

EQEAQRAQLLGLIQRVVRENKEGCYTNRMYQR 

AEEEIQKQTQAMQELHRVELEREKARIREEYEEK 

IRKLEDKVEQEKRXKQMEKKLAEQE AHY AVRQ 

QRARTEVESKDGILELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAKMKDMPLRIHVLLGLAITTLVQAV 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNNIAKIEYSTDFPV 

NLTGLDLSQNNLSSVTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMINSKWFDALPNLEILMIG 

ENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKWNLKFLD 

LNKNPINRIRRGDFSNMLHLKELGINNMPELISID 

SLAVDNLPDLRKIEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPLIAPESFPSNLNVEAGSY 

VSFHCRATA\EPQPErYWITPSGQKLLPNT\LTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

SVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLWSTEYfaCIDIPTIYQKNRKKCVNVT 

TKGLHPDQKEYEKNNTTTLMACLGGLLGHGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATYVAPSATLDIGLQQEBCKKEIYMKIQPP 

FEDLFDTAEEYILLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKLQALHKETFSKKAEDTTC 

EIGTGILSLSNVSKRTEYWDNVPAEYKHFKFSDL 

LNNKLEFEHFRQFLETHSS SMDLMC WTDIEQFRR 

ITYRDRNQRKAK S I YIKNKYLNKK YFFGPNSP A S 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWISSSCKHAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DPVEQAQKIIEHRKELGPYVFREAQMTFLGVMF 

KFWPQFCEFRKNLTDENIMSVLERRQEYNKQKK 

KLAVL/QNDEKSGKDGDCQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKYIEALEQERILLKIQE 

ELEK\SCLQACNLSQILRLALQLCL 


3455 


A 


22S 


3330 


APTAQ AMMSFGG AD ALLG APF APLHG GG SLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyla!anine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYIDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGPIPFSLP 

EGLPKJPSVSTHIKVKSEEKIKVVEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKEEAKSP 

PEXAKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEEVAKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKBCPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVPIPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCBLPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 

MVPIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSVVSKQATSALQQEETSEKKS 

RKWIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFnKPRSHTVWEKENVKLHCSIAGWPEPRV 

TWYKNQVPINVHANPGKYIIESRYGMHTLEINAC 

DFEDTAQYRASAMNVKGELSAYASVWKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRWITPEIKHFQPEIQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
Deo tide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F-Phenylalanine v G=Glycine, H=Histidine, 
Msoleucine, K==Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P«Proline, Q=GIutamine, R=Arginine, S*=Serine, 
T-Threonine, V=Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, Impossible nucleotide deletion, 
^possible nucleotide insertion 










WYRNGVPLSPSKWVQTLWSGERATLTFSHLNKE 

DEGLYTER.VRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYinSWKQPAVDGGSPIL 

GYFIDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRSYIFRVRAVNKMGIGFPSRVSEPVAALDPAEK 

ARLKS/PPLSTLDWT\VTVTEEEPSEGPVPGPPTDLS 

VTEATRSYWLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTWGDKLDIPKAPGKI 

IPSRNTDTSVWSWEESKDAKELVGYYIEANVA 

GSGKWEPCNNNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAIEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

IDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWnAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEVVVNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRFVWMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMHIDRNTGirEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTWLVGD 

VEKKLQKEAEFQRQEWLRKQGPHFVEYLSWEVT 

GECNVLLKCKVAMKKETfflVWYKDEREISVDE 

JCHDFKDGICTLLITEFSKKDAGIYEVILKDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPDWT1QEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLWKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK 


3458 


A 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTIFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSIEHVEQYLG 

TDELPKNDLITYLQKNADAAFLRHWKLTGTNKS 

DRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILYIVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

KKITTKILQQIEEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 



SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanioe CXtysteine, D=Aspartic Add, 
E=Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, KMLysine, L=Leucine, {^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V»Valine, W«Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /=possibJe nucleotide deletion, 
V=possible nucleotide insertion 










TKLFHFLGIFLAKCIQDNRLVDLPISKPFFKLMCM 

GDKSNMSKLIYESRGDRDLHCTESQSEASTEEG 

HDSLSVGSFEEDSKSEFILDPPKPKPPAWFNGILT 

WEDFELVNPHRARFLKEEKDLAIKRRQILSNKGL 

SEDEKNTKLQELVLKNPSGSGPPLSIEDLGLNFQF 

CPSSRIYGFTAVDLKPSGEDEMITMDNAEEYVDL 

MFDFCMHTGlQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRFVRVLCGMSSDERKAFLQFTTGCS1LP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKLPEYSSEEIMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRSNDGPEAQA 

EACSGERTYQELLVNQNPIAQPLASRRLTRKLYK 

CIKKAVKQKQIRRGVKEVQKFVNKGEKGIMVLA 

GDTLPIEVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKRPTCVIMVKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDWAPKPPIEPEEEK 

TLKKDEEMDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLWGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTP VMAQPKEDEEEDDD V V A PKPPIEPEEEK 

TLKKDEENVDSKAPPHELTEEEKQQDLHSEEFLSFF 

DHSTRTVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTOGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGfflCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 



SEQD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
\=possible nudeotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNEJEIAQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGARSVSSIVRQWNRKINHFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRIIDI 

VMQRMTIVNLEADMERLKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEIEVLAANIDYIND 

GiTDCQAUVQLEETKEELDSTDTSWISSCSLAE 

ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALIYN 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

DDFKFKSEPKLSAQMKAVSAECLGPPLDISTKNI 

TKSLASLVEIKEDGVGFSVRDPYYRDRVSRTVSL 

PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 

VGFTPPSSPPTRPRNDRNVFSRLTSNQSQGSALD 

KSDDSDSSLXSEVLRGnSPVGGAKGARTAPLQCV 

SMAEGHTKPILCLDATDELLFTGSKDRSCKMWN 

LVTGQEIAALKGHPNNWSIKYCSHSGLVFSVST 

SYIKVWDIRDSAKCIRTLTSSGQVISGDACAATST 

RAITSAQGEHQINQIALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

VVTGSKDHYVKMFELGECVTGTIGPTHNFEPPH 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGVIKV 

ii ri n rrvfcTl " 1 '1 ir/^*r?TT>r/^TTT\OTlTXT A TPTKT A VTA 1 L w 1 1 A COP 

WNVDNFTPIGEIKGHDSPINAlCTNAlsi^ll , 1 AbSu 
CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKMTOKKAMYKAGMVQR 

VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQIITG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLC GTPNYISPEIATRS AHGLE 

SDVWSLGCMFYTLLIGRPPFDTDTVKNTLNKVV 

LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHS AEML S VS KRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETV QQ WFGNLQINAHLRXTTE YDSIS 

PNRDFQ GHPDLQKDTSKN A WTDTKVKKNSD A S 1 

DNAHSVKQQNTMKYMTALHSKPEHQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAWSILDSEEVCVELVKEYASQEY 

VKEVLQISSDGNTmYYPNGG\RGFPLA\DRPPSP 

T\DNISR\YSF\DNLPEKYWRKYQYASRFVQLVRS 

KSPKITYFTRYAKCILMENSPGADFEVWFYDGV ' 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEE1K 

MYMDHANEGHRICLALESnSEEERKTRSAPFFPn 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPDLNPSMVTNEGLGLTTTASGtD 

ISSNSLKDCLPBCSAQLLKSVFVKNVGWATQ\LTS 

UAV W Vv^rlNJLiuov^LtV VyAUVaoloY loriNUViM IK 

\YGENEKLPDYIKQKLQCLSSILLMFSNPTPNFH 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nrirl residue of 

nuu i uiuuv »#» 

peptide 
seqnence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, (^Glycine, H-Histidine, 
Hsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=»Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 


3464 


A 


14 


348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMA SKTIPELLK WIEDGIPKDPFLNPDLMKNNP W 
WEKGKCTIL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGWRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGWDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLWSWLPVTIDSAGSSNGVQVTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGFIHL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

EERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKVKMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNBPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTIPQGSSLVLQGN 

SKRIJ'LWTPKJjVuAALDYDru 

AUUGDVVMVY\GPMDDQGFYYGELGGHRG\L 



SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I~Isoleucine, K=Lysine, LHLeudne, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R^Arginine, S=Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y=1Vosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\spossibie nucleotide insertion 










VPANLRKMSSQGH 


3466 


A 


1 


1111 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 

MIYWHWGEPKEKGQLYNLPAEffCPTLTPPTPP 

SHGPTPGNIFFLETSDRTNPNFLFMCSVESAARTH 

PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 

PVLSDASRIALMWKFGGIYLDTDFIVLKNLRNLT 

NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 

ACRGVTTLPPEAFYPffWQDWKKYFEDINPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

ARYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVILKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPLIDIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEILSKYQLGMLHFSTQYDLLHNHLTVRVIEA - 

RDLPPPISHDGSRQDMAHSNPYVKICLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

TWDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLP\SL 

QRGEGEAMLS\ALTLFSRSPLEQNIIQPLVLSLLHL 

CGSWNMPPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFffiYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 

CRVFRRQFGMDYVDELQIHRWDYNTPIEETLEAL 

NDWKAGKARYIGASSMHASQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKrGIAAPnGTSREEQLDELLNAVDITLKPliQI 

AELETPYKPHPWGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPPVMVHGGQENPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 

FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSPIKPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEKPGGRHKCRFCAKVFGSDSALQIHLRSHTGER 

PYKCNV CGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAFNKFVLMKAVEPKNKADENTPPGSE 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 

FKSTGSFPLPLCARALG\ASPSETSKLQQLVEKlb 

RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 

STRGNLRAHFVGHKASPAARAQNSCPICQKKFT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=BGstidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLF\TCWCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLWGCSPSITSTGLSPFPRKDDPTI 

P 


3469 


A 

• 


3 


5664 


NLRPLSFALFLGDPMV1ANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKXLKIEKRESSKSAREKFEILSVESLCEGMRILG 

CVKEVNELELVISLPNGLQGFVQVTEICDAYTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCWSSL 

GITDRGKKSVKLSLNPKNVNRVLSAEALKPGML 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCIVEKVKGNGGWSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGWDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRVVHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCRIIDYS 

QMDELALLSLRTSIIEAQYLRYHDIEPGAVVKGT 

VLTKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYfflGDEVKCRVLLCDPEAKKLMMTLKKT 

LIESKLPVITCYADAKPGLQTHGFIIRVKDYGCrV 

KFYNNVQGLVPKHELSTEYIPDPERVFYTGQVV 

KWVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSDCDYGVFIQLPSGLSGLAPKAIMS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLVVQEVLEDGSV 

VFSGGPVPDLVLKASRYHRAGQEVESGQKKKVV 

ILNVDLLKLEVHVSLHQ\DLV\NRKARKLRKGSE 

HQAWQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGTVKSIKPTHVVVTLEDGIIGCI 

HASHILDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRTIPELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNVVKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATWGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRWKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKWRCYILSTADNVLTLSLRSSRT 

NPETKSKVEDPEINSIQDIKEGQLLRGYVGSIQPH 

GVFFRLGPSVVGLARYSHVSQHSPSKKALYNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 



SEQ ID 
NO: 


Method 


Predicted [ 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

r* r 

sequence 


Amino acid sequence (A=»Alanine OCysteine, B=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W"=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEIEK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQAAASHRVLQRALECLPSKEHVDVIAKFAQL 

EFQLGDAERAKAIFENTLSTYPKRTDVWSVYID 

MTIKHG SQKDVRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470 


A 

* 


2334 


1226 


TAAAPVAPGTMDDATVLRKKGYIVGINLGKGSY 

AKVKSAYSERLKFNVAVKIIARKKTPTDFVERFL 

PREMDILATVNHGSIIKTYEIFETSDGRIYIIMELG 

VQGDLLEFIKCQGALHEDVARKMFRQLSSAVKY 

CHDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 

CLRDSNGRIILSKTFCGSAAYAAPEVLQSIPYQPK 

VYDIWSLGVTLYIMVCGSMPYDDSDIRKMLRIQK 

EHRVDFPRSKNLTCECKDLIYRMLQ\PDVS\KRLH 

IDEILSHSWLQPPKPK\ATSSASFKREGEGKYRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLWPEN 

ENRMEDRLAETSRAKDHHISGAEVGKAST 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVILFL 
PSCEEPQANKATLVCLMNN/FYPGILMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHWFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 

VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTOVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHASNAAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEmLCTKPLP 

CRQPAPER.GFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLffDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIBLSAYQRKCIQSILBCEEGEHIREMVKQrN 

DIRNHVNF 


3473 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 
WLPNHV VFLRLREGLKNQ SPTEAEKPA SS SLPS S 
PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 
GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 
QHHVALIGDCGLMVLELPKRWGKNSEFEGGKST 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W<=Tryptopl>an, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
Vpossible nucleotide insertion 










VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHAS\AAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCVVLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTlUjSAYQRKClQblLKEEOEHlKEMVKQlN 

DIRNHVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTLUVLATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQK.WFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENN4RRLKRGAKPV 

TNFVKNLSALSDWYSVYTSA1AFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRIQWSIVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLIDFIFKRCPRLR 

AKYDTPYIIWRSLPTDPQLKERSSAAVSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 

GVLYVTAENYLCFESSKSGSSKRNKVIKLVDITDI 

f\tS\ns\T\ C\7T TT O /""* 1\ Iff T A X / C 'I'll 0 TWtZ" TTT XTr?/ -1 K\JF\T 

QKYKVLS VLFGSCjMCjIAVSTPS ri^KPLVFGAMV 
HRDEAFETILSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 

IELMESPvKDITNQEELWKMKPRRNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVINKVLPMVSITLLALVYLPGV 

IAAIVQLHNGTKYKKFPHWLDKWMLTRKQFGL 

LSFFFAVLHA1YSLSYPMRRSYRYKLLNWAYQQ 

VQQNKEDALMEHDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTM 

AT TT? AW 7XTT/" \\f TT" , \TT/-/' > \T?T TW 7*W '1 1 1 TTY 1 ' 1 A /fJ A X 7T7T T>Ttrt/T T 

ALIFA WN K. W 1D1KQF V W YTPPTFM1A VFLP1 V VL1 
FKS1LFLPCIJIKICILKIRHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAWEAVHRL 

DLILCNKTAYQEVFKPENISLRNKLRELCVKLMF 

LHPVDYGRKAEELLWRKVYYEVIQLIKTNKKHI 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSHYQL 

ELQCCIDWTHVTDPLIGCKKPVSASGKEMDWAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHQL 



SEQBO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Pnenylalanine, G=Glycine, H=Histidine, 
I-Isoleutine, K=Lysine, L=Leudne, M=Metbionine, 
N»Asparagine, P=Proline, Q=Glutamine, R«Arginine, S^Serine, 
T^Threonine, V=Vaitne, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possibie nucleotide insertion 










KKCETEU^SPGKKRCKDIKRIXVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLLIFQMVnCLMCVHSL 

ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRLAPTFSNLLLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLHVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 

RRFNFDTDRPLLSTLEESWRICCIRSFGHFIARLQ 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

QEEARRNRLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLT\LAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 

RGELWGKEHGADQAIQETLEDLSSLERTLWSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREfflSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLIKLTATDPDQGPNGEVEFFLSKHMPPEW 

LDTFSDDAKTGQVELRRPLDYEKNPAYEVDVQAR 

DLGPNPrPAHCKVLIKVLDVNDNIPSIHVTWASQP 

SLV SE ALPKD SFIAL VMADDLD SGNNGLVHC WL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 

AGFEFQVIAEDSGQPMLASSVSVWVSLLDANDN 

APEVVQPVLSDGKASLSVLVNASTGHLLVPDSTP 

NGLGPAGTDTPPLATHSSRPFLLTTIVARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIWEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKfflQKADIHLVPVLRGQAGEPCEVGQSHKDV 

DKEAMMEAGWDPCLQAPFHLTPTLYRTLRNQG 

NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAG SPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

t dot \n>T CVA APAPPXTPVFFT TVT^QPPVOnT^nT T 
JLlvoLi V KJLo V /V/VT /VclxJN r V JDJDJL* I V UOrr V v^XO K^La* 

SLLHQGQFQPKPNHRGNKYLAKPGGSRSAIPDTD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

npirl rPciHiiP nf 

KUU ICSIUUC Ul 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
, acid residue of 
nentide 

sequence 


Amino acid sequence (A=*Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tjrrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
\=DossihIe nudeotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YRDNVISPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

LAIDRVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKFSYRENLEDEYEPRRRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFRFSILPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC 

MRQLHKALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLKIILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRNWKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLAILP 

EA ARARRIRRRTD VRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ ] 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFIDEDEISQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SN/IWEKHTPEISIFNTTES\PTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGIPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FRQSAHLAQHQRIHTGEKPFACNECGKAFSRYAF 

L VEHQRIHTGEKP YECKECNKAFRQ S AHLNQHQ 

RJHTGEKP YECNQ CGKAF SRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRIHTGEKPYECI 

KCGKFFRTDSQLNRHHRIHTGERPFECSKCGKAF 

SDALVLIHHKRSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEJCPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKVAEPARAGTEAALRPALSVAESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 
LISLNEKDEEMSTKVYLDLEWTDYRLSWDPAEH 
DGIDSLRITAESVWLPDWLLNNNDGNFDVALDI 
SVWSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEIHI 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=*PbenyIalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine t IMProIine, Q=Glutamine, R=Arginine, S=Serine, 
•^Threonine, V=VaJine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
possible nucleotide insertion 




- 






HEGTFIENGQWENIHKPSRLIQPPGDPRGGREGQ 

RQEVIFYLIIRRKPLFYLVNVIAPCILITLl^IFV^ 

LPPDAGEKMGLSIFALLTLTVFLLLLADKVPETSL 

SWIHKYLMFTMVLVTFSVILSVWLNLHHRSPH 

THQMPLWWQIFIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 

QPELSAPDLRRFEDGPNRAVALLPELREVVSSISYI 

ARQLQEQEDHDALKbUWvr VAMV VJJKLrl-r W lr 

IIFTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ERWDSGGADAEWYALADWTAVWLPRSDFYTR j 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAWPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGAXGRTSGRGPWEMVLWHGF 

PSSVAALRFEWAWQHPHASRRLAHVGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLrwLCQMDTEKEVEDSELbbAH W 1 U 

LLET 


3483 


A 


230 


3686 


WRPWPCDDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQDIVPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVroRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQSTVSSVLCAHTEK 

KDKAKEDLRLALBCEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEDEKFLETGAENKIQE 

LNAIYKEYESELNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGBRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLAILRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQRTTKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYIVQAPTPEIKAAWVNEIRKVLTSQ 

LQACREASQHRALEQSQSLPLPAPTSTSPSRGNSR 

NKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

GPKKLVPGKYTWADHEKGGPDALRVRSGDVV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

a Liu icoiuuc ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
npntidp 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Add, 
EXJIutamic Acid, F=PhenylaIanine, OGlycine, H^Histidine, 
I=Isoleucine, K«Lysine, L=Leacine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-^tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=nossihIe nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNFINNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEAIVELVENGK 

KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEAS 

VLHNLKERYYSGLIYTYSGLFCWINPYKNLPIYS 

EEIVEMYKGKKRHEMPPHIYAITDTAYRSMMQD 

REDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPILEAFGNAKTVKNDN 

SSRFGKFIRINFDVNGYTVGANIETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEE 

QMGLLRVISGVLQLGNIVFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFAJEALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFIDFG 

LDLQPCIDLffiKPAGPPGILALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDRIIGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIRICR 

QGFPNRWFQEFRQRYEILTPNSIPKGFMDGKQA 

CVLMIKALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKITDVIIGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

QVSRQEEEMMAKEEELVKVREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TTM.TEEEEKSKSLAKLKNKHEAMITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQMA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCERVASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNSNFREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

S ACNLEKKQKKFD QLL AEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAffiQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

LEDERKQRSMAVAARKKLEMDLKDLEAHIDSA 

NKNRDEAIKQLRKLQAQMKDCMRELDDTRASR 

EEILAQAKENEKKLKSMEAEMIQLQEELAAAER 

AKRQAQQERDELADEIANSSGKGALALEEKRRL 

EARIAQLEEELEEEQGNTELINDRLKKANLQIDQI 

NTDLNLERSHAQKNENARQQLERQNKELKVKL 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nrirt residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F«PhenyIalanine, G=Glycine, H=Hisodine, 
I^Isoleucine, K=Lysine, LHLeucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QEMEGTVKSK YKA SITALE AKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RXLQRELED ATETADAMNRE V S SLKNKLRRGDL 

PFWPRRMARKGAGDGSDEEVDGKADGAEAKP 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESBLSQVHWWEAEPVEKTPGR 

DSEATEMSLRVHTLPTLLGAVVRPGCRELLCLLM 

ITVTVGPGASGVCPTACICATDIVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

ILRHNNITSISTGSFSTTPNLKCLDLSSNKLKT\VK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHINLVPGKQLRGIYLHGNPFVCD\ 

CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KEMENFYVFHNGSLVIESPRFEDAGVYSCIAMNK 

QRLLNETVDVTINVSNFTVSRSHAHEAFNTAFTT 

LAACVASrVLVLLYLYLTPCPCKCKTBCRQKNML 

HQSNAHSS1LSPGPASDASADERKAGAGKRWFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

IYVEDKHKDLYCEVPKAGCSNWKRILMVLNGLA 

SSAYNISHNAVHYGKHLBCKLDSFDLKGrYTRLDT 

YTKNLVLVRDPMERLVSAFRDKFDHPNSYYHPVF 

GKAIIKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNA 

QVVRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 

PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ j 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWIFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDE)EVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNNDFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHNIGKRMTCGDFIG 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arid rpsifliip of 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
nenride 
sequence 


Amino acid sequence (A=Alanine OCysteine, 0=>Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, KpLysine, L=Leudne, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










NLEGLNDGGDFPRELLKALYSSIKNEKLQWAIDE 

EELRRFLSELADPNPKVOCRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGELKGMILYLQKEEYKPGKALSETELKN 

AISIHHALATRASVNYSKRPHVFYLRTADWRVFL 

FQAPSLEQMQSWITRINVVAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTHEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRVKLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRPxELDREERDGPGTATMS 

FPHFGHPYRGAFQFLNASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEKIMLAIITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEWATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPVVQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGHVHANNRGTNNVHFTPPPSPS 

RGILPMNPRNMMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSnCMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSNIFNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPLINPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALGSDLTTLGLNLNSPENLYPKFAS 

PWASSPCRPQDIDFHVPSEYLTNIHIRDKLFFFFS 

W/TADKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFNRDWRYHKEERVMTRAPGMEPTMKTNTY 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPrVESGQPASTL 

SSGYTYPTATGVQPESSASIVTSYPPPSYNPTCTA 

YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREHLGGQKHRKKE 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

DAYAAHIRGSKHQKVFKLHAKLGKPIPTLEPALA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

C114IA 1 V*J* W **** w* 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H=Histidine, 
I-Isoleudne, K-Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proliue, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=possible nudeotide insertion 


• 








RFHCKLCECSFNDLNAKDLHVRGRRHRLQYRKK 

VNPDLPIATEPS SRARKVLEERMRKQRHLAEERL 

EQLRRWHAERRRLEEEPPQDWPHAPPDWAQPL 

LMGRPESPASAPLQPQRRPASSDDRHVMCKHATI 

YPTEQELLAVQRAVSHAERALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDRNVRLALLCSEKPTHSLLRRIAQQLPRQL 

QMVTEDEYEVSSDPEANTVISSCEEPRMQVTISVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

AALRHARWFQARASGLQPCVIVIRVLRDLCRRV 

FRWGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGPGLQDPCERDQTDALEP 

MTLQEREDVTASAQHALRMLAFRQTHKVLGMD 

LLPPRHRLGARFRKRQRGPGEGEEGAGEKKRGR 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCVVDCG 

TGYTKLGYAGNTEPQFIIPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHGII 

EDWDLMERFMEQWFKYLRAEPEDHYFLMTEP 

PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

AASWTSRQVGERTLTGIVIDSGDGVTHVIPVAEG 

YVIGSCIKHIPIAGRDITYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKWIK 

QYTGINAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDWDEVIQNCPIDVRRPLYKNWLSG 

GSTMFRDFGRRLQRDLKRWDARLRLSEELSGG\ 

RIKPKPVEVQWTHHMQRYAV\WFGG\SMLASTP 

EFFQVCHTKKDYEEYGPSICRHNPVFGVMS 


3492 


A 


3 


2024 

• 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVWEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARWG SEYTRALFLLSKGMLLLMERKLQE VHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HDMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEW\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMWPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHffiACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3493 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVWEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

L YHHTKNSEQARSHLEKA WLISQ QIPQFED VKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, BNHistidine, 
Msoleueine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W«Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 




- • 






WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQHSTLHDDEILPSN? 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

ffllMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEW\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHffiACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCDDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWIDAQGATLLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPL 

HAAAFWGQMQMAELLVSHGAN\LNARTSMDE 

MPIDLCEEEEFKVLLLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKWRRTQPVGTGPNLAYR 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

TDQENKDPNPRLEK\PVLLSEFPTKIPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTNKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQNILKFIACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFNELRIVVEHIIMKPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNWIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTCRTNKFRKNNYKWVAASSKSPRVARRALSPR 

VAAENV CKASAGMANKVEKPQLIADPEPKPRKP 

ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 

GSKDHASQLSPVLSRSPSGDNRPALAHSGLKPLSG 

ETPLSAYKVKTRTKIIRRRGSTSLPGDKKSGTSPA 

ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, BMBQstidine, 
I=boleucioe, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagiae, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










VTKHRLCRLPPSRAHLPTKEASSLHAVRTAPTSK 

VIKTRYRIVKKTPASPLSAPPFPLSLPSWRARPvLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGYLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLADRQARQRREKRK 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHE\APSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARR1DRVVMESTPSRGLNRVHLQCR 

NLQEFLGGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLILNPIFRQN 

LRIALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

TyRALAINLSSGVSGAGGTVHQPGFIVWETNYRL 

YAYTESELQ1ALIALFSEMLYPFP\NMW\ARVTR\ 

ESVQQAIASGITAQQIIHFLRTRAHPVMLKQTPVL 

PPTITDQIRLWELERDRLRFTEGVLYNQFLSQVDF 

ELLXLAHAPKLGVLVFE/NTPAKRLMWTPAGHS 

DVKRFWKRQKHSS 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 

SLFLSNGVAANDKLLLSSNRTTAIVNASVGSGQRI 

LRGVLQYIKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAGNMSRSASLCLAYLMKYHSM j 

S\LLDAHTWA/TKSRRPHRPNNGFWEQLINYEFK 

LFNNNTVRMINSPVGNIPDIYEKDLRMMISM 


3499 


A 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGIL 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTWQRLMERIQLPWD 

SVGRLEVGTETIIDKSKAVKTVLMELFQDSGNTD 

IEGIDTTNACYGGTASLFNAANWMESSSWDGRY 

AMVVCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPIVD 

GKLSIQCYLRALDRCYTSYRKKIQNQWKQAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPL\DKLVSSTSDLPKRLASRKC 

VSPEEFTEIMNQREQFYHKVNFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNIWS 
LLAAPGSITHQDLTEEAALNVTLQLFLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Hisudine, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methiouine, 
N=Asparagine, P=ProIine, Q=Glutamine, R-=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










ARLVGALRETWAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQAAKLALLASIQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIFTKDQHIRDVAAIVGESMAALVTLPLDPPVV 

VPGQPLVFSVDGLLQKITVRIHGDISSFWKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

PGDPQPHFSHVDLRGVPEGAELGQVPLEPVGPPE 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 

AAPQPSTWPVLLELSGPSGFLAPGSKVPLSLRIA 

SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 

WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 

PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA \ 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRRDMTVFSGLFVGG 

LPPELRAAALKLTLASVREREPFKGWIRDVRVNS 

SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 

GGVCLNGGVCSWDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

CYDLSQNPIQSSSDEITLSFKTLQRNGLMLHTGKS 

ADYVNLALKNGAVSLVINLGSGAFEALVEPVNG 

KTNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSNNFMGCLKEWYKNNDVRLELSRLAKQ 

GDPKMKIHGWAFKCENVATLDPITFETPESFISL 

PKWNAKKTGSISFDFRTTEPNGLILFSHGKPRHQ 

KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 

IKIKALLKKVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGCIRDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 

FMKIQLPWMHTEAEDVSLRFRSQRAYGILMAT 

TSRDSADTLREELDAGRVKLTVNLDCIRINCNSS 

KGPETLFAGYNLNDNEWHTVRWRRGKSLKLT 

VDDQQAMTGQMAGDHTRLEFHNIETGIITERRY 

LSSVPSNFIGHLQSLTFNGMAYIDLCKNGDIDYC 

ELNARFGFRNIIADPVTFKTKSSYVALATLQAYT 

SMHLFFQFKTTSLDGLILYNSGDGNDFIWELVK 

GYLHYVFDLGNGANLIKGSSNKPLNDNQWHNV 

MISRDTSNLHTVKIDTKITTQITAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

G\RLP\DLISDGSFSCNGTDSRRGMWKGPSTI\CQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

pepuuc 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, HNHistidine, 
Msoteudne, K=Lysine, L=Leudne, M»Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 

\=nn««ihlp niirlpnHrtp insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWPPNDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDIAffiESNADNDGKYHVVRFTRSGGNA 

TLQVDSWPVffiRYPAGRQLTIFNSQATIIIGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDANIAIV G 

NVRLVGEWSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGKPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMVVGIVAAAALCILILLYAMYKYPvNRDE 

GSYHVDESRNYISNSAQSNGAVVKEKQPSSAKSS 

NKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAHLPFTVIIMPKRKPSEGAMSDKVKA/KFELQ 
RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEVESPLNPS 

CKJMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVIPPKEWKPRQCYDDIDNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKBFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAPIYGADINGSIYDEGV 

DEWNIARLNTVLDWEEECGISIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSINYLHFGEPKSWYAIP 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTNFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDryTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLSIEEEVEETESWAKPLIHL 

WQTKPPNFAAEQEYNATVARMKPHCAICTLLMP 

YHKPDS SNEENDAR WETKLDE WTSEGKTKPLIP 

EMCFrYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRIPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVL\MEPDDW 

PYVVNITCFRHKVNPNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDIVSRDCLKLGPPAEGEWQVKWPDGKLY 

GAKYFGSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

QAQQETYLGFWINSKKSQCNIFLSGTY 


3504 


A 


1124 


139 


RGEEQFDAEFRRFACLGFGERLQEFSRLLRAVHR 

SRAWTCYLAIRMLMATCCPSPTTTACTGPWQRA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLISLPQDFRQy SSVroVDLLPETH 

RRVRLHKHGSDRPLGFYIRDGMSVRVAPQG\LER 

VPGEFISRLVRGGLAESTGLLAVSDEILEVNGffiV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AGKTLNQVTDMMVANSHNVLIVTVKPANQRNN 
VVRGASQRLTGPPSAGPGPAEPDSDDDSSDLVIE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRL 

SALCPKFLHTNSTSHTWPFSAVAELIDNAYDPDV 

NAKQIWIDKTVTNDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSMVR 

LGKDAIVFTKNGESMSVGLLSQTYLVEVIKAEHV 

VVPIVAFNKHRQMINLAESKASLAAILEHSLFSTE 

QKLLAELDAIIGKKGTRIIIWNLRSYKNATEFDFE 

KDKYDIRIPEDLDEITGKKG YKKQERMDQIAPE S 

DYSLRAYCSDLYLKPRMQIILRGQKVKTQLVSKS 

LAYIERDVYRPKFLSKTVRITFGFNCRNKDHYGI 

MMYHRNRLIKAYEKVGCQLRANNMGVGVVGn 

ECNFLKPTHNKQDFDYTNEYRLTITALGEKLND 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNPXDPQFR 

NCEVPEEPEDEDLVHPTYEKTYKKTNKEKFRIRQ 

PEMIPRINAELLFRPT\ALSTPS\FSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSSILNAKNRRL\SSQF\ENSVYKG\DDDDEDVII 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LWKKEETVEDEIDVRNDAVILPSCVEAEAKIHE 

TQETTDKSADDAGCQLQELRNQLLLVTEEKENY 

KRQCHMFTDQIKVLQQRILEMNDKYVKKETCH 

QSTETDAVFLLESINGKSESPDHMVSQYQQALEE 

IERLKKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSDSRDQYKSEVELLEMEKS 

QIRSQCEELKTEVEQLKSTNQQTATDVSTSSNIEE 

SVNHMDGESLKLRSLRVNVGQLLAMIVPDLDLQ 

QVNYDVDWDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QLIAATISSQISGSVTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESIKAIVKDVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYKXQEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDPVSEYKRQGLPNESWKISKINSNYEFCDTYPA 

IIWPTSVKDDDLSKVAVFLAKGRVPVLSWIHPE 

SQATITRCSQPLVGPNDKRCKEDEKYLQUMDAN 

AQSHKLIIFDARQNSVADTNKTKGGGYESESAYP 

NAELWLEIHNIHVMRESLRKLKEIVYPSIDEARW 

LSNVDGTHWLEYIRMLLAGAVRIADKIESGKTSV 

VVHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLVEKEWISFGHRFALRVGHGNDNHADADRSPIF 

LQFVDCVWQMTRQFPSAFEFNELFLITELDHLYS 

CLFGTFLCNCEQQRFKEDVYTKTISLWSYINSQL 

DEFSNPFFVNYENHVLYPVASLSHLELWVNYYV 

RWNPRMRPQMPfflQNLKELLAVRAELQKRVEG 

LQREVA1 KA VoooSJciKuoor oritfAloVrilJLV 


3507 


A 


1 


2169 


GSSIKIRLTVLCAKNLAKKDFFRLPDPF\AKW 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A s Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Add, F=Phenylalanine, OGIycine, H=Hisudine, 
Msoleudne, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=*Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nudeotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKKIHKKQGAGFLGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLQTRDRIG 

TGGSWDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ j 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPG WEVRSTV SGRIW VDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRJEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFQYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRILQHELKPN 

G\RNVPVTEENKKEYVRLYVNWRFMRGIEAQFL 

ALQKGFNELIPQHLLKPFDQKELELIIGGLDKIDL 

ND WKSNTRLKHCVAD SNrVRWF WQ AVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTG\AAGPR 

LFTIHLIDANTDNLRKAHTCFNRIDIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRJNlYGPPGNKKLrVTIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSrVSnLTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPK YMP VQ S WELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENnSNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQWGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLC S WVINIVRFYE VFCD VEPKRQ ALNKA.TA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVnSLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPDPVTPALDPLRM 



SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagitte, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LMDDADVAAWQMEGLPADRMSVENAmiNCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESEDPVLGPLLGRE 

VKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DIJEQIJKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDffiGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEWAEAALDLAAKKGHWVILQNTLEMCS 

PvETEFKSILFALCYFHAVVAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EMYGGfflTDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIWAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGIAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAY1HGLFMEGACWDTQA 

GUTEAKLKDLTPPMPVMFIKAIPAD\RODCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ILYINPADLGWNPPVSSWffiKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALS SIYSIELTQHLKLGNFPA SLQKSIPPLIDL AL AF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDffiDPVEQTQSPNLYCHFAN ! 

GIGEPK YMP VQ S WELLTQTLVE ALENHNE VNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQWGVETDKVSREKAMADEEEQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepuoe 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
EKJIutamic Add, F=Phenylalanine, G=GJydne, GNHistidine, 
I=boleudne, KHLysine, L^Leudne, ^Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R^Arginine, S=Serine, 
T^Threonine, V=Va!ine, W»Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide ddetion, 

\ — tirkcrihlp minlp^iHHp incprtinn 
\— pUSMUJC I1I1UCUIIUC 1U9C1 UUU 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLA VSNV S AA VMVL 

MAPRGRVPKDRS WKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAAIKAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 

LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSrVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTERGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEWAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALC YFHA V VAERRKFGPQG WNRS Y 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYfflGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPADNRQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTK£NPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 


AAGSGSRPPAPAARKMADLAECN1KVMCRFRPL 

NESEVNRGDKYIAKFQGEDTVVIASKPYAFDRVF 

QSSTSQEQVYNDCAKKTVKDVLEGYNGTIFAYG 

QTSSGKTHTMEGKLHDPEGMGIDPRIVQDIFNYry 

SMDENLEFHDCVSYFEIYLDKIRDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVKQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNVISALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTTIVICCSPSSYNESETKSTLLFGQRAKTI 

KNTVCVNVELTAEQWKKKYEKEKEKNKILRNTI 

QWLENELNRWRNGETVPIDEQFDKEKANLEAFT 

VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEEVKEV 

LQALEELAVNYDQKSQEVEDKTKEYELLSDELN 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepuae 
sequence 


Amino acid sequence (A=Aianine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M«Methionine y 
N=Asparagine, P=Proline, Q=GJutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 

V — pussiuic QUuCUUUC Ilia CI UUU 










QKSATLASIDAELQKLKEMTNHQKKRAAEMMA 

SLLKDIAEIGIAVGNNDVKQPEGTGMEDEEFTVA 

RLYISKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKIKSLTEYLQNVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TOQEKSRKLHELTVMQDRREQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKSAEIDS\DDT 

GGSAAQKQKISFLENNLENQLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPIRPG QHPAASPTHPS AIRG GG AF VQNS QP V A 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADPJELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

QQQRHWVAPGGPYSAETPGVPSPIAALKNVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARNGEAEVSPTAGAEAVSGGGSGTGATPG 

APLC\CTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KFDCAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 

GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNS S S VTNS A AG VEDLNTVQ VTVPDNEKERL SS 

IEKIKQLRE Q VNDLFSRKF GEAIG VDFP VK VP YR 

KITFNPGCVVIDGMPPGVVFJCAPGYLEISSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRVFQEKWERAYFFVEVQNISTCLICKRSMSVSK 

EYNLRRHYQTMISKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKIRSFVAYSIAIDEITDINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVIKLKSRVATFCKGAELKSICCHHPESLCA 

QVKLKMDHVMDVVVKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEIKWLSRGLVLKRFFESLE 

EEDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

LNALNISLQGHSQIVTQMYDLIRAFLAKLCLWET 

HLTRNNLAHFPTLKLVSRNESDGLNYIPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTKIDSVHEELQ 

MEVTOLQCNTVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 

SQLKDSQWDSVLFHAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSELVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
t last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylaianine, G=Glydne, H^Histidine, 
I=Isoleucine, K=Lysine, J>Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argtnine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LPWASRGVSPSASAWPEEKNYHQPAELNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHWVNNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLEFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 

LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLEERYPGSPGSYAARQ 

HIMQRJQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHWVNNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNBCILQVFVLEYL 

HL 


3515 


A 


114 


754 


LCRDLTTTMSSKRTKTKTKKRPQRATSNVFAMF 

DQSQIQEFKEAFNMIDQNRDGFIDKEDLHDMLAS 

LGKMTOEYLDAMMNEAPGPINFIMFLTMFGEK 

LNGTDPEDVIRNAFACFDEEATGTIQEDYLRELL 

TT\MGDRF\TDE\EVDELYREAPI\DKKGGIFNYI\E 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 

VFLEIFLLHGP 


3516 


A 


1 


5169 


MAAAPSALLLLPPFPVLSTYRLQSRSRPSAPETDD 

SRVGGIMRGEJCNYYFRGAAGDHGSCPTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDEEDTRLLQL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALQEL 

fflCLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PDLLTTEDLLLGLDLTEVnSLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSNFKVV 

HGTLEVLHLLVIRLGEQVQQFLGPVIAASVKVLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WLLAGNRTQSAHCHCGDHVRDSMfflYGSYSPTI 

CTRRVLSAGKGKNKLPWENEQPGIMGENQTSTS 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid rpciHnp ni 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
t last amino 
acid residue of 

npnrirtp 

sequence 


Amino acid sequence (A=AJanine C=Cysteine, D=Aspartic Add, 
EXJlutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=*Prollne, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=Dossible nucleotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

ELPSYPVSSPRTSPKHTSPLIISPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSS\DPTGR\NHG 

\ENSQEKPPWQLTPAL\VRSPSSRRGLNGTKPVPPI 

P\RGISLLPDKADLSTVGHKKKEPDDIWKCEKDS 

LPIDLSELNFKDKDLDQEEMHSSLRSLKNSAAKK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKRIMSDIFPTFG 

SKPCPTOLSSAKKKISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SVISSVENGDTFSIKQSIEPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEKNSWERMRHTGTEKMASESETPTGAI 

SQYKERMPSVTHSPEIMDLSELRPFSKPEIALTEA 

LRLLADEDWEKKIEGLNFIRCLAAFHSEILNTKL 

HETNFAWQEVKNLRSGVSRAAVVCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFffiEDVDKA 

LRAMVNNVTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYDCDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKLIT 

GLLNAKDFRDRINGIKQLLSDTENNQDLWGNIV 

KIFDAFKSRLHDSNSKVNLVALETMHKMIPLLRD 

HLSPIINMLIPATVDNNLNSKNPGIYAAATNWQA 

LSQHVDNYLLLQPFCTKAQFLNGKAKQDMTEKL 

ADIVTELYQRKPHATEQKVLVVLWHLLGNMTN 

SGSLPGAGGNIRTATAKLSKALFAQMGQNLLNQ 

AASQPPHIKKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLKMVFFTCNACGESVKKI 

QVEKHVSVCRNCECLSCDDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQKISELIK\RPNVSPKVRELLEQISAFDNVPQ\KK 

AKFQNWMKNSLKVHNESILDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKKNKRERXEERQKKRKREKKELKLE 

NHQENSRNQKPKKRKKGQEADLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKKKKMKLPEHPEGGEPEDDEAPAK 

GKPTWKGTIKAILKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAALMASPSKAVIVPGNGGGDVTTHGWYGWVK 

KELEKIPGFQCLAKNMPDPITARESIWLPFMETEL 

HCDEKTmGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEK1KANCPYTV 

QFGSTDDPFLPWKEQQEVADVSWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 

YVKQLSQQSDGDRDLQEHRQRIQALAEETAQNL 

KRNVYQNYRQFIETAREISYLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arid residnp of 

UUU ICJIUUt ut 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
n en tide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E~Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Hisn*dine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *="Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YRYNALYSLDGIAVVNVKD1WPMKDMFKLLMF 

PENRIFQAENAKIKREWLEVLEDTKRALSEKRRR 

EQEEAAAPRGPPQVTSKATNPFEDDEEEEPAVPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFWW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFnHALLVKDIQGALHSYK 

E1IIEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWVNLSYTVVAFTKQT 

MGFLEEALKLYFPELHMVLLESLVEIILVAVQHV 

DYSLRCEQDPEKKAFIRQNASFLYETVLNPWEK 

RFEEGVGKPAKQLQDLRNASRLIRVNPESTTSW 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGHIV 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 

LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 

CSREE/RRDA WAFEMTGAIHAGQARGKVQQLHS 

LRNSFKLPPfflSLHRIVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 

ALYTFAESYKKKISPKEEISLSTVELSGTWKQGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPILGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHFrLGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVKRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QWDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAVVRPPGHHADHSTAMGFCFFNS 

VAIACRQLQQQSKASKlLrVDWDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFNVNVAWAGGLDPPMGDPEYLAAFRIWM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFGYMTQQLMNLAGGAVVLALEGGHDLTAIC 

DASEACVAALLGNRVDPLSEEGWKQKPNLNAIR 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide j 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, B=Aspartic Acid, 
E=Glutaraic Add, ^Phenylalanine, G=€lycine, H=Histidine, 
I«Isoieucine, K=Lysine, LHLeucine, M^Methionine, 
N=Asparagine, P^Proline, Q=€lutamine, R»Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SLEAWIRVHSKYWGCMQRLA SCPDS WVPRVPG 
ADKEEVEA VTAL ASL SVGIL AEDRPSEQL VEEEE 
PMNL 


3522 


A 


9 


602 


KMAALGEPVRLERDICRAIELLEKLQRSGEVPPQ 
KLQALQRVLQSEFCNAVREVYEHVYETVDISSSP 
EVRANATAKATVAAFAASEGHSHPRWELPKTE 
EGLGFNIMGGKEQNSPIYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLVVRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

E YLKEP VIIECGHNFCKACITRWWEDLERDF PCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQLVRPSSGRS 

GMRASAPQHHEALSLFCYEDQEAVCLICAISHTH 

RAHTWPLDDATQEYKEKLQKCLEA\LNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQILREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEILKQYSSDPVIEV 

AETCQLAVRRLEWLQQHGGEPAAGPYLSVDPAP 

PAEERNDVGRLREALLDESRPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HEAAVPQLAAALARCTENPMVRHECAEALGAIA 

RPACLAALQAHADDPERWRE\SCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQIYCSKKKEQEDPNKLATSWPDYYTDRI 

NSMAAMQSLYAFDEEETEMRNQWEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEDLGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLKYTEAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQI 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKEEMMRT\LNKMKDKLARESQELRQARGQVA 

ELVAQLSELSTGPVSSPPPPGGPLTLSSSMTTNDL 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDVPLRKKRVPQPSHPLKSFNW 

VKLNEERVPGTVWNEIDDMQVFRILDLEDFEKM 

FSAYQRHQELITNPSQQKELGSTEDIYLASRKVK 

ELSVIDGRRAQNCIILLSKLKLSNEEIRQAILKMD 



SEQH) 
NO: 


Method 

1 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
'sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Hsoleucine, KpLysine, L=Le ucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginjne, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 

\— nnccShlp midp^ttfrip incpntinn 
\ — pOSblDlc OUCiCUUUC 1IUCI UUU 










EQEDLAKDMLEQLLKFIPEKSDIDLLEEHKHEIER 

MARADRFLYEMSRIDHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVBLAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDILNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVPVMSDFITVSSFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 

MEKTAVAAEVLTEDCNTGEMPPLQQQHRLHQE 

LGRQKSLWADVHGKLRSHEDALREQNMELREKL 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKNXQSGHSSWGQRSSS 

NNSAPPKPMSLKIERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFBCLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLGAQDSTLDEIKQGFNFRKMPEKDLHEGFH 

YIIHELTQKTQDLKLSIGNTLFIDQRLQPQRKFLE 

DAKNFYSAETILTNFQNLEMAQKQINDFI/ESKTH 

GKJNNLIENTOPGTVMLLANYIFFRARWKHEFDP 

NVTKEEDFFLEKNSSVKVPMMFRSGIYQVGYDD 

KLSCTILEIPYQKNITAIFU.PDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSYIGVSKIFEEHGDLTKIAPHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKIDKP 

YLLLIYSEKIPSVLFLGKIYNPIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY I 

Q ADRTDDIDREL SEGQG AAAIPIG STS SETETAST 

VGSEETIIQTPSWTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAVVIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKKMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QWFDLICKWSGLEVESASVTSQLEffiAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKIARKKDDDBCKKSSNEKLKQTSV 

FFSDGLDLENWYSCGEGDISEffiSDMGSPGSRKSP 



SEQ W 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glu tamic Acid, P=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 




• 






NFNIHPLYQHVLLYLQLYDSSRTLYAPSAIKAILK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHEPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVTESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEEVNETGFDFWSXDLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVTRAVLHQHCACKMHPQWIGLIT 

STLPYMGKVLQRWVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPL WMASIIPPDMILTLLEGITAIEHY C 

LLPPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQELELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVXKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVEPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGMQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGIULLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETOQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYDQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKKIPvMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSETIPMWSDFDLPDQQffilLQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QWFDLICKWSGLEVESASVTSQLEffiAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

ffiTKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 



SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Giycine, ENHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M~Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X«Unknown, *«Stop codon, /^possible nucleotide deletion, 
\F r possible nucleotide insertion 










FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 

NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNPIAFVNAJSTOVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFWS\DLEfflSPHQPMTSLQYLHAQ 

SrrCQGMFLCAVIRAVLHQHCACKMHPQWIGLIT 

STLPYMGKVLQRVVVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMDLTLLEGITAIIHY C 

LLDPTTQYHQLLVSVDQKHLFEARSGILSELHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKJVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLFvKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKJEEMVEKDFLEGMIKT 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

THLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

EKfflSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

EKPFKCADCGKGFSCHAYLLVHRRIHSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

FSCHSSLIVHQRIHTGEKPYKCSECGRAFSQNHCL 

KHQKIHSGEKSFKCEKCGEMFNWSSHLTEHQRL 

HSEGKPLAIQFNKHLLSTYYVPGSLLGAGDAGLR 

DVDPIDALDVAKLLCVVPPRAGRNFSLGSKPRN 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRHWGMARGSKPVGD 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 



SEQID | 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

|jc|iuuc 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=*Unknown, *=Stop codon, /^possible nucleotide deletion, 

\~nnccihlf» nnpl miHHp incprtfnn 










SLTAEEVCIHIAHKVGITPPCFNLFALFDAQAQV 

WLPPNHILEIPRDASLMLYF\RHRPYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALPvHGIPLEEVAKKTSFKDCIP 

RSFRRHIRQHSALTRLRLRNVFRRFLRDFQPGRLS 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSIHRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDGIH 

GPLLEPFVQAKLRPEDGLYLIHWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTHLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMWAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVERIPWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTELRDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSGWKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRHSIGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNVLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTJOFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRWLDFFRGSINSQFEFGRKKENMTSPAKFKKDK 

EHAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEDEMDYSRNLEKLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVRIEEKHVRRSSVKKIEKMKEKRQAKYTENKL 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

AIENAVENLDATSDKQRLMEMYNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAIPLWESCIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKDIF 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLn 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGHDQVSCQAHVNELIKTniQHENIFPSPRE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=€lntamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleutine, K=Lysine, L= Leucine, M=Methiooine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valiue, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPDEAIAKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGIDGLIPHQYIW 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIYLAhONKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPWAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPATVRPKPTWFPKTNATSPGVNSST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


FRRFVCPASRRPAAGLRDAASSAPRGMASEGPRE 

PESEGDCLSADVKPFVPRFAGLNVAWLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQKFDSERADGTISSEIKSARGS 

HHLSIYAENSLKSDGYHKRTDRKSRIIAKNVSTS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREWKPAAVLSKGEIWKNNPNESV 

TANAATNSPSCTRELSWTPMGYWRQTLSTELS 

AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 

PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPRIEDAEEFPNLAVAS 

ERRDRIETPKFQSKQQPQDNFKNNVKKSQLPVQL 

DLGGMLTALEKKQHSQHAKQSSKPVWSVGAV 

PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 

KKGKQRE1PKAKKFTSLKKIILKERQERKQRLQE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPKIHSRRFRDYCSQMLSKEVDACVTDLLKE 

LVRFQDRMYQKDPVKAKTKRRLVLGLREVLKH 

LKLKKLKCVnSPNCEKIQSKGGLDDTLHTIIDYA 

CEQNIPFVFALNRKALGRSLNKAVPVSVVGIFSY 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEP\SLRHLPAYPHRAPAALQKMAPQPA^KEK 

EEPHYIEIWKKHLEAYSGCTLELEESLEASTSQM 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 

RYRGPQPQPAPPSALPNSRPSPVASGREMVVLSV 

PAEVTVILLDIEGTTTPIAFVKDILFPYIEENVKEY 

LQTHWEEEECQQDVSLLRKQWFADVVPAVRKW 

REAGMKVY1YSSGSVEAQKLLFGHSTEGDILELV 

DGHFDTKIGHKVESESYRKIADSIGCSTNNILFLT 

DVTREASAAEEADVHVAVWRPGNAGLTDDEK 

TYYSLITSFSELYLPSST 


3536 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 

IESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 

RRRAGSPRRCAPRPRACPQGWSRARHQPGGLCL 

LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 

YKTELSKEECCSTGRLSTSWTEEDVNDNTLFKW 

MIFNGG APNCIPCKETCENVD CGPGKKCRMNKK 

NKPRCVCAPDCSN1TWKGPVCGLDGKTYRNECA 

LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










TCVWDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYSVSACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAGIPSDLKNLL 

KVERIYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSKIPYLEELHLDDNSVSAVSIEEGAFRD 

SNYLRLLFLSRNHLSTEPWGLPRTIEELRLiDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLILRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSGIVSTIQITTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTGSPSRKTITITVKSVTSDTI 

HISWKLALPMTALRLSWLKLGHSPAFGSITETIVT 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 

ETPVCffiTETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNCAYSKGRRRKDDYAEAGTKKDNSILEIRBTS 

FQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNH 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMIATRKVEQDSKETVKLSHEDDHELEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGIADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEWDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKIESHETANLQDDRNSQSSSV 

SYLESKSVKSKHTKPVmSKQNMTTDAPKKIVAA 

KYEVIHSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQIFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNIA1TRREGSDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYIDDTVKHKVKILKRESGEGRNSSDCRD 

NEIKKWQLAPLRKMGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKVXEKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMFNLKDPKNNILFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTIEMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEGSEK\RKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPKKVKVVVGVARKH 

SDNEAESIADALSSTSNILASEFFEEEKQESPKSTF 

SPAPRPEMPGTVEVESTFLARLNFIWKGFINMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TVWDYVEKJXASGTKEICVVRFTPVIEEDQISYT 

LLFAWSSRKRYGVAANNMKQVKDMYLIPLGAT 

DKJPHPLVPFDGPGLELHRPNLLLGLHRQKLKRQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A»Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, G=Glycine, H=BQstidine, 
I=Isoleucine, KHLyslne, Lr=Leucine, M=Methionine, 
N-Asparagine, P^Proline, Q=Glutamine, R=ArginJne, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 

V f Tnl-nnum *t=<5frnr» pn^nn /=nn«sihlp niirlfAtide riplpHnn 

A — Un KnOWD j ^^tup IvHlUU, « JJUooiuic uuucuuut ucicuuu, 

V=possib!e nucleotide insertion 










HSACASTSHIAETPESAPPIALPPDKKSKIEVSTEE 

APEEEbTOFFNSFTTVLHKQRNKPQQNLQEDLPTA 

VEPLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 

LANKPLPVDDILQSLLGTTGQVYDQ\AQSVMEQ 

NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKEIK 

VKVDNISESTDKSAEIETSWGSSSISAGSLTSLSL 

RGKPPDVSTEAFLTNLSIQSKQEETVESKEKTLKR 

QLQEDQENNLQDNQTSNSSPCRSNVGKGNIDGN 

VSCSENLVANTARSPQFINLKRDPRQAAGRSQPV 

TTSESKDGDSCRNGEKHMLPGLSHNKEHLTEQIN 

VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIQT 

SQAEQAKPLQEDILMQNDETVHPFRRGSAVATSH 

FEVGNTCPSEFPSKSITFTSRSTSPRTSTNFSPMRP 

QQPNLQHLKSSPPGFPFPGPPNFPPQSMFGFPPHL 

PPPLLPPPGFG\FA\QNPMVPWPPW\HLP\GQPQR 

MMGPLSQASRYIGPQNFYQVKDIRRPERRHSDP 

WGRQDQQQLDRPFNRGKGDRQRFYSDSHHLKR 

ERHEKEWEQESERHRRRDRSQDKDRDRKSREEG 

HKDKERARLSHGDRGTDGKASRDSRNVDKKPD 

KPKSEDYEKDKEREKSKHREGEKDRDRYHKDR 

DHTDRTKSKR 


3539 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKHRS 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

EAXSLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTAVDFKEQVIHHFVAVILMTFSY 

SANLLRIGSLVLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFLIFSFVFFYTRLVLFPTQILYTTYYESI 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRML 

YSFMKKGQMEKDIRSD VEESD S SEEAA A AQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHVILRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGnRGAHQNRGLGSA 

FLRHDERCRFLLFWDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVIVLSALTGENLEQLLLHLKVLYDAYAEA 

ELGQGRQPLRW 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 
AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 
QAAIQQLAEAQPEA lAKNLLHaLljsaulOslvAU V 
PSKSSGSAALLALTWTCLLVRrVTPSRAKRQGDI 
WNKLVEVQCLLLLEVLGGSHKHAVDGAVKKLT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tn fir«t a tit inn 
K%3 11191 UI1II 11 u 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

nrifi residne nf 

peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=BGstidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R»Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 

X=»I JnUnnwn *=Stnn rodnn. /=nnssible nucleotide dflpfion 

\=possible nucleotide insertion 










KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDWSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLBLPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEAVLALRNLARQCSDSSAMESL 

TKHLFADLGGSEGKLTVVAQKMSVLSGIGSVSHH 

WSGPSSQYLNGIVAELFIPFLQQEVHEGTLVHA 

VSV1ALWCNRFTMEVPKKLTEWFKKAFSLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVMASEDAL 

CTVLHVLTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LIISHHPSLVAVQSGLWPALLARMKIDPEAFITRH 

LDQDPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 1 

PQLISHTASVQNPALRLVTREEFAIMQTPAGELY 

DKSHQSAQQDSIKKANMKRENKAYSFKEQIIELE 

LKEEDCKKKGIKEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVIYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLMEIYQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVVVLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYWHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMA YCAPKQLS SCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEILAI 

AP VLLD ALTDP SRKTQKCLQTLLDTKF VHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPEIVATAS 

KVDIAPFTVRDGYlMMFNYLPrrFGDKFTPYVGPn 

PCILKALADENEFVRDTALRAGQRVISMYAETAI 

ALLLPQLEQGLFDDLWRlRFSSVQLLGDLLFfflSG 

VTGKMTTETASEDDNFGTAQSNKAI1TALGVERR 

NRVLAGLYMGRSDTQLWRQASLHVWKIVVSN 

TPRTLREELPTLFGLLLGFLASTCADKRTIAARTL 

GDLVRKLGEKILPEIIPBLEEGLRSQKSDERQGVCI 

GLSE1MKSTSRDAVLYFSESLVPTARKALCDPLE 



SEQLD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

♦n fi ret a m inn 
It) LI la I UUllllU 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

acid rp^iHup of 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, P=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoieudne, K=Lysine, L°Leudne, M-Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EVREAAAKTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMAIKSRWLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVILPAVMLAL 

KEKLGTPDEQLEMANCQAVILSVEDDTGHRniE 

DLLEATRSPEVGMRQAAAIILNIYCSRSKADYTS 

HLRSLVSGLIRLFNDSSPVVLEESWDALNAITKK 

LDAGNQLALBEELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSVVSITGPLERILGDRFSWNVKAAL 

LETLSLLLAKVGIALKPFLPQLQ'lTFl'KALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVIQGAGAKVDAVIRKNIVS 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEMILSSATADRIPIAVSGV 

RGMGFLMRHHIETGGGQLPAKLSSLFVKCLQNP 

SSDIRLVAEKMIWWANKDPLPPLDPQAIKPILKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP 

GMPNGLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 

GNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAK 

GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 

IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 

PSLCFSVIARRDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMKASWLSLLGYLVVPSGAYILGRCTV 

AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 

ATyENTREGYTGFGLFQMRGSDWCGDHGRNRC 

HMSCSALLNPNLEKTIKCAKTIVKGKEGMGAWP 

TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 


SCPvLAAGRLAQWLLRASRSGMLRAGWLRGAAA 

LALLLAARWAAFEPrrVGLAIGAASAITGYLSY 

NDI YCRF AECCREERPLN AS ALKLDLEEKLFG QH 

LATEWKALTGFRNNKNPKKPLTLSLHGWAGT 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKKLYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGHE\AIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

SVGVFNNKHSGLWHSGLIDKNLIDYFIPFLPLEYR 

HVKMCVRAEMRARGSATDEDIVTRVAEEMTFFP\ 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQIKRHPGIIPMIGLICLGMGSA 
ALYLLRIJU.RSPDVW* S WDRKNNPEP WNRLSPN 
DQYKFLAVSTDYKKLKKDRPDF 


3546 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 
PKVPKMQVKHWPSEQDPEKAWGARWEPPEK 

DUQl/V VLrrVV2KJrlsJ-J-.l llilllsJrKuljvjKOrlLrul 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

nuu ■ uiuuw v* 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glntamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
Msoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=G!utamine, R=Arginiae t S=Serine, 
T=Threonine, V^Valine, W»Tryptophan, Y=Tyrosine, 
X«=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLWVLLWEAGAVPA 
PKVPEKMQVKHWPSEQDPEKAWGARVVEPPEK 
DDQLWLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 
GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQDLIRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEVWAG 

SSLPTSSKVECNCTQVI*CQFNRQAKTHTDSSEJCE 

LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 

FKEKIQQDADSVITVGRGEVVTVRVPTHEEGSYL 

FWEFATDNYDIGFGVYFEWTDSP^ITAVSVHVSE 

SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 

RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 

RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPULNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGH.EVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPBLRDT 

GPRRRGRRPRSELLKAPSrVADSPSGMGPLFMNG 

LIAGMDLVGLQNMRNMPGIPLTGLVGFPAGFAT 

MPTGEE VKSTL SMLPMMLPGMAAVPQMFG VGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVAFNPFLIPGVSPGLIYPSMFLSPGMGMALPAM 

QQARHSEIVGLESQKRKKKKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNDTN 


3550 


A 


287 


39 


QLNLNKIATSQKHRDFVAESVGEKPVGSLAGIGE 
VMDKKLEEGCFDKAYWLGQFLVLKKDEDLF*E 
WLRDTGGARTRGSRE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WNEQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

NMQIIQLQVLNKAKERQLENLEEKLNESERQIRY 

LNHQLVmCDEKDGLTLSLRESQKLFQNGKEREIQ 

LEAQIKALETQIQALKVNEEQMIKKSRTTEMALE 

SLKQQLVDLHHSESLQRAREQHESrVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=€lycine, H=HLstidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIlne, Q=Glutamine, R=Arginine, S=Serine, 
Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










QLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELNIEL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKKIEDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDWRDDILLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEKIKEKLIQQLEK 

EWQSKLDQTIKAMKKKTLDCGSQTDQVTTSDVI j 

SKKEMAIMIEEQKCTIQQNLEQEKDIAIKGAMKK 

LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 

LKNEEVPWIRAELAKARSEWNKEKQEEIHRIQE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQKETELQTCLDQSRREWTMQEAKRIQLEI 

YQYEEDELTVLGVLLSDTQKEHISDSEDKQLLEI 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

AGHHAQPLALQATEAEADKKKVLEIKDLCCGHC 

FQELEKAKQECQDLKGKLEKCCRHLQHLERKHK 

AVVEKIGEENNKVVEELIEENNDMKNKLEELQT 

LCKTPPRSLSAGAIENACLPCSGGALEELRGQYIK 

AVKKIKCDMLRYIQESKERAAEMVKAEVL*ERQ 

ETARKMRKYYLICLQQILQDDGKEGAEKKIMNA 

ASKLATMAKLLETPISSKSQSKTTQSGMSK 


3552 


A 


771 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRIPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC*TSLAHSSWLQLYFRLYF 


3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 

SEVYDDGTKI7FWRAHTLTVLFILTCTLGYVTLL 

EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 

FSRPHPAYWRFWLCVSWYELFLEFILFQTVQDG 

RQFLKYVDPKLGVPLPERDYGGNCL1YDPDNET 

DPFHNIWDKLDGFVPAHFLGWYLKTLMIRDWW 

MCMUSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLG1YCGMKTLEWLSLKTYKWQGLWN 

IPTYKGKMKRI AFQFTP YS WVRFE WKPAS SLRR 

WLAVCGHLVFLLAELNTFYLKFVLWMPPEHYLV 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAAITATELLIWKYDPHTLTLSLPFYISQC 

WTLGSVIALTWTVWRFFLRDrrLRYKETRWQK 

WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 

GEGAPTPN*PRGPAPRPLPSAPRAVCGASSRR 


3554 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 
GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 
PGGAGKEGVRVNNRFELINIDDLEDDPWNGERS 
GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Grst amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence - 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenylaJanine, G=Glycine, ENHistidine, 
I=IsoIeucine, K°Lysine, L=Leudne> M=Methionine, 
N=Asparagiae, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIWLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQE WE VG A SLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINDDDLEDDPWNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIWLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQE WE VG ASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVBLSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3556 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 

VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEBEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 
VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 



seq n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AlanJne C=Cysteine, D=Aspartic Acid, 
*E=Glutamic Acid, F=Phenylalaoine, G=GIycine, H=ffistidine, 
I=Isoleucine, K=Lysine, I^Leucine, MHMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine t S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE j 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTTRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQELHVKQEKPYGRLLIQPGPRFH 


3558 


A 


489 


2360 


ERPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVnCEEEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELBCLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEDCRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKBLDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEBCLLRLGPKSSVLIAQQTDTSDPEKWSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKE1EDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 










QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 
LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKWSA 
FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 
SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 
LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 
SCSFARHSLLQTLYKV 


3560 


A 


2 


1198 


FVRELPRPRPGAATAAIMVSVINTVDTSHEDMIH 
DAQMDYYGTRLATCSSDRSVKIFDVRNGGQILIA 



SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionlne, 
N=Asparagine, P=Proline, Q=GluUmine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=iyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRKV 

nWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAWPGSLIDHPSGQKPNY1KRFAS 

GGCDNLIKLWKEEEDGQWKEEQKLEAHSDWVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDVVWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLnCLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 

VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 

RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 

YGEWRGSGQKTGQPS*TTMQGGETEENRTBTTT 

GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNINAAKTIADIIRTCLGPKSMMKMLLDP 

MGGrVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVIILAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMISTLKKISIPVDISDSDMMLNIIN 

SSITTKAISRWSSLACNIALDAVKMVQFEENGRK 

EIDIKKYARVEKIPGGIIEDSCVLRGVMINKDVTH . 

PRMRRYIKNPRrVLLDSSLEYKKGESQTDIEITRE 

EDFTRELQMEEEYIQQLCEDIIQLKPDVVITEKGIS 

DLAQHYLMRANTTAIRRVRKTDNNRLARACGARI 

VSRPEELREDDVGTGAGLLEIKKIGDEYFTFITDC 

KDPKACTELLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTERLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQIFFLIIGRRLTGRMAAV 

DDLQFEEFGNAATSLTANPDATTVNIEDPGETPK 

HQPGSPRGSGREEDDELLGNDDSDKTELLAGQK 

KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLPffG 

KNFVRLYIRSNPDLYGPFWICATLVFAIAISGNLS 

NFLIHLGEKTYHYVPEFRKVSIAATnYAYAWLVP 

LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 

FIYIPTAILWIIPHKAVRWILVMIALGISGSLLAMT 

FWPAVREDNRRVALATIVTIVLLHMLLSVGCLA 

YFFDAPEMDHLPTTTATPNQTVAAAKSS 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGILRPAMTAHSF 
ALPGIIFTTFWGLVGIAGPWFVPKGPNRGVIITML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETIWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

WVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AVVGINSETIMKPASISEEELLNLINKLNNDDNVD 

GLLVQLPLPEHTOERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

NVWAGRSKNVGMPIAMLLHTDGAHERPGGDA 

TYTISHRYTPKEQLKKHTILADrVlSAAGIPNLITA 

DMKEGAAVIDVGINRVHDPVTAKPKLVGDVDF 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, [^Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arglnine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










EGVRQKAGYITPVPGGVGPMTVAMLMKNTIIAA 
KKVLRLEEREVLKSKELGVATN 


3566 


A 


3 


1130 


SCRRGRQQQRKNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARPvCDAGGPRQLEPGL 

QGlLITaiMNERKCVEEAYSLLNEYGDDMYGPE 

KFTOKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFIRTLGIEPEKLVHHI 

LQDMYKTKKKKTRVILRMLPISGTCKAFLEDMK 

KYAETFLEP WFKAPNKGTFQ IV YKSRNNS HVNR 

EEVIRELAGIVCTLNSEhnCVDLTWQYTVVVEIIK 

AVCCLSVVKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

E>TTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GKKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 

KIKVRNYWTADGDLDIGAKNVKLYVNRNLIFNG 

KJLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKQGGR 

KPKPLWLSPEKPLAWKGRLPSDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRVVTNLIDGVNRTQ 

DDMHVWLAPFTRGRSHSITTDFTHPCHVALIRIW 

NYt^SRMSFRGVKDITMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDDILEAIFYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVrrPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALPIHLHQIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVTIRLDRAESIAGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEELFVDYLRAQLLPQPARRLDMRSLE 

CASMDYEAPLMPCGFIFQFQLLTSWGDPYYIGLT 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDKLIDQVNDTSDGRHMWLAPILPGLVNR 

VYVIFDLPTTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYHTI 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

nTNAKRKQSWDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEKMNEEME 

KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESEPJDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, B=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=EGstidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPEIPAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEEEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDEDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A 


28 


131 


RHFFGNLCAMRAKWRKKRMRRLKRKRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRK VRVDPP VRDRPPPHPPPLL V QRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLIKWffiDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GHIKDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQIRINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESWFIYSMPGYKCSEKERMLYSSCKSRLLDSV 

EQDFHLEIAKKIEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGVVHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFNVNRVDNMIIQSISLLDQLDKDINTFSMRVRE 

WYGYHFPELVKHNDNATYCRLAQFIGNRRELNE 

DKLEKLEELTMDGAKAKAILDASRSSMGMDISAI 

DLINIESFSSRVVSLSEYRQSLHTYLRSKMSQVAP 

SLSALIGEAVGARLIAHAGSLTNLAKYPASTVQIL 

GAEKALFRALKTRGNTPKYGLIFHSTFIGRAAAK 

NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR 

EQVEERLSFYETGEIPRKNLDVMKEAMVQAEAE 



5EQ n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AJantne C=Cysteine, D=Aspartic Add, 
E=Glutamic Add, F=Pheny!alanine, G=Glydne, H^Hisndine, 
Msoleudne, K-Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P«Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y»Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nudeotide insertion 










EAAAEITRKLEKQEKKRLKKEKKRLAALALASS 

ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 

EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP 

KRKKSTPKEETVNDPEEAGHRSRSKKKRKFSKEE 

PVSSGPEEAVGKSSSKKKKKFHKASQED 


3574 


A 


284 


2032 


CGNERTARLWVQPVVSTMPQASEHRLGRTREPP 

VN1QPRVG SKLPFAPRARSKERRNPASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHGVPLPGSPPPTVALPLPSRTNLARSKSVSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSPPRRGGALLEEPELSDDDRANL 

MWKRYLEREDSKTVDLFVGQLKSCLKCQACGY 

RSTTFEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELDSLADLPERIKPPYANGLSTSHLRSSSVEDVK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADKNLIKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSNIPDQESSLQSFCNSENKVLB^ENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGILQQKNAVQnSSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTHYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTENQIPQRMTRNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNPLSKICIPnTPPPSLSDPLKELFRQQEVVRMKL 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISryEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT ~ 

LALLCLDGVFLSSAENDFVHRIQEELDRFLLQKQ 

LSKVLLFPPLSSRLRYLIHRTAENFDLLSSFSVGE 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 



SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, INAspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, Lr=Leucine» M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
•^Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknowo, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQIEKIHLDTS 
SFMEELPGEKDLAHWEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKIRPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEFSLEEWHCLDTAQ 

RNLYRNVMLENYSNLVFLGIVVSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

F SN SNKHNIRHTEKKPFKCEECGKAFNQF STLITH 

KKIHTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFIASSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTLTKHKKIHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSFJL 

TTHKRIHTGEKPYKCNKCGKAFIASSTLSRHEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAFVASSTLSKHEIIHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKKfflTGEKPYKCEECGKAFNQSSTLIKHKKIHT 

REKPYKCEECGKAFHLSTHLTTHKILHTGEKPYR 

CRECGKAFNHSATLSSHKKfflSGEKPYECDKCG 

KAFISPSSLSRHEIIHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKRPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKM»YLSVKQKVEHffiWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNS VICSKKDKQ SVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNnSDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFFIEFnFLEKJiLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRHLLGRMSHLPMKLLRKKBEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGNDCVT 



SEQH) 
NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=G!utamic Acid, ^Phenylalanine, G=Glycine, H=*Histidine, 
Wsoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KSPQKSTVLTNGEAAMQSSNSESKKKKKKKRK 

MVM3AEPDTKKAKTENKGKSEEESAETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKATKEMGFTNMTEIQHKSIRPLLEGR 

DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNG 

TGVLILSPTRELAMQTFGVLKELMTHHVHTYGLI 

MGGSNRSAEAQKLGNGIMIVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYWCPSEKRFLLLFTFL 

KKNRKKKLMVFFSSCMSVKYHYELLNYIDLPVL 

AIHGKQKQNKRTTTFFQFCNADSGTLLCTDVAA 

RGLDIPEVDWIVQYDPPDDPKEYIHRVGRTARGL 

NGRGHALLELRPEELGFLRyLKQSKVPLSEFDFS 

WSKISDIQSQLERXIEKNYFLHKSAQEAYKSYIRA 

YDSHSIJCQIFNVNNLNLPQVALSFGFKVPPFVDL 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 

KHISKKSSDSRQFSH 


3581 


A 


23 


453 


LCRCICIKNITPHCLWDKVLSQFTYILDNLSNFMS 

HHPHSLRNSCLIRMDLLYWQFTIYTITFCFSHLSG 

RLTLSAQfflSHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSWHLPIVYKGSMT 

QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKEYERKIKEGMDMNYIIQRKKEFRN 

PSIYERXIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GffiAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEKIPPEPPGRC 

SNHLQDKIQKLYERKIKEGMDMNYnQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSrm-lASTAVADAQKRKSKWDSAI 

PVTTIAQPTtt^TTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


PGSTISSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKADAEVKLIL YH WTHSFS SQKVRL VIAE 

KALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENIICEATQIIDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMIPAYATTRIRSQIGNTESELKKLAEENPDLQE 

AYIAKQKRLKSKLLDHDNVKYLKKILDELEKVL 

DQVETELPRKNEETPEEGQQPWLCGESFTLADVS 

LAVTLHRLKFLGFARRNWGNGKRPNLETYYERV 

LKRKTFNKVLGHVNNILISAVLPTAFRVAKKRAP 

KVLGTTLVVGLLAGVGYFAFMLFRKRLGSMILA 

LRPRPNYF 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIuramic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I-Isoleucine, K=Lysine, L=Leurine, M=Methionine, ; 
N=Asparagine, P=ProIine, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\— possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVL WPAAG A WELTE.HTNDVHSRLEQTSEDS SK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA ; 

LGNHEFDNGVEGLEEPLLKEAKFPILSANIKAKGP 

LASQISGLYLPYKVLPVGDEWGIVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVNKIIAL 

GHSGFEMDKLIAQKVRGVDWVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVTVVQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSSIPEDPS 

IKADINKWRIKLDNYSTQELGKTIVYLDGSSQSC 

RFRECNMGNLICDAMINNNLRHTDEMFWNHVS 

MCILNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHWYDLSPvKPGDRVVKLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINWSTYISKMKVIYPAVEGRIKFSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEAQTE 

MVRTLERKLEAKMIKEESDYHDLESVVQQVEQN 

LELMTKRAVKAENHWKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTWKQNADVALQNLRVVM 

NSAQASIEQLVSGAETLNLVAEILKSIDRISEVKD 

EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTIFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNSIRNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKKIV AYS SMILFTSLNHERMKELEENLN 

IAIDVIDAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKLNNQERVTLLDLMIAKITSDEPLTBCDDIPVF 

LRHAELIASTF VD QCKTVLKLA SEEPPDDEEAL A 

TIRLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGIPLILDN 

CNISDSNPFLTQWVIYAIRNLTEDNSQNQDLIAK 

MEEQGLADASLLKKVGFEVEKKGEKLDLKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQVVTALGRAWHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNQPIRHKMVTALGTHWHPEHFCCVSCGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

ELDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDHFTCTFCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 



SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aCIU rcaiuuc UI 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

rtpntirip 

sequence 


Amino acid sequence (A^AIanine C=Cysteine, D^Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=GIycine, H-Histidine, 
I=IsoIeacine, K=Lysine, L^Leutine, MHVlethionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S^Serine, 
T-Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X»Unknown, *=Stop codon, /^possible nucleotide deletion, 

\=nnccihlp nitrlpntirtp insprtinn 

l~~|Hlaal UIC UUUCUUUC IUovI UUU 


3589 


A 


226 


6793 


SPPKKSRKCNLSFRLISAERWRFFLLE.MEMPRKP 

RLTLFVQRRIENIATEREFDPEEFYYLLEAAEGHA 

KEGQGIKTDIPRYIISQLGLNKDPLEEMAHLGNY 

DSGTAETPETDESVSSSNASLKLRRKPRESDFET1 

KLISNGAYGAVYFVRHKESRQRFAMKKINKQNL 

ILRNQIQ QAFVERDILTFAENPF VV SMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLHNYGIVHRDLKPDNLLVTSMG 

HIKLTDFGLSKVGLMSMTTNLYEGHIEKDAREFL 

DKQVCGTPEYIAPEVILRQGYGKPVDWWAMGII 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDAQDLITLLLRQNPLERLGTGGAYEVKQHR 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTRSE 

KYHHMETEEEDDTNDEDFNVEIRQFSSCSHRFSK 

VFSSIDRITQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 

AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQPrVfflSSGKNYGFT 

IRAIRVYVGDSDIYTVHHTVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEVIELLLKSGNKVSI 

TTTPFENTSIKTGPARRNSYKSRMVRRSKKSKKK 

ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPSSSAPNSPAGSGHIRPSTLHGLAPKLGGQRY 

RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSKIAQAFPSKMHSPPTWRHIVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 

VWKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEEREKKVYPKAVERSSTFENKASMQEAPPLGSL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKSS 

QAKELLRCEKLDSKLANIDYLRKKMSLEDKEDN 

LCPVLKPKMTAGSHECLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LDIALLSGPQASKTELPSPESAQSPSPSGDVRASV 

PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPETAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGIPCEKELGKVRR 

GVEPKPEALLARRSLQPPGIESEKSEKLSSFPSLQ 

KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKPRPGPDPGPPKTKHPDRSLSSQK 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPGHPGPSEPADQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

a ci a resume ai 

peptide 

sequence 


Predicted end 
^nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npnHHp 

sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartie Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I-Isoleudne, KNLysine, L=Leucine, M=Metoionine, 
N=Asparagine, P=Proline, Q=Gtutamine, R=Argiaine, S=Serine, 
T=Threonine» V=Valine, W~Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, possible nucleotide deletion, 

V=rnnccihlp nnrlAnHHp incprtifftfl 










KLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFWRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLfflSPAEELYFGSTESGEK 

KTLIVLTNVTKNIVAFKVRTTAPEKYRVKPSNSS 

CDPGASVDIVVSPHGGLTVSAQDRFLIMAAEME 

QSSGTGPAELTQFWKEVPRNKVMEHRLRCHTVE 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS | 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTANfTAHADYQCSVTP 

RDDVIVSPQTVQVKGENGNLVITPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKUVQEMGESSKMRSRLTKLDAQVK 

EQMNRIIETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSIQTEWKKQEKDFQQFGKDVCSRWTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 

QETDFSEASLLEKQQEVHSAGNIKKEKSNTIDGT 1 

VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 

LGKSISFDTKLVKHEIINSEERPFKCEELVEPFRCD 

SQLIQHQENNTEEKP YQC SECGKAFSINEKLI WH 

QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 

KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 

AFNGNAKLIQHQRIHTGEKPYECNECGKGFRCSS 

QLRQHQSIHTGEKPYQCKECGKGFNNNTKLIQH 

QRIHTASLAEQLFKASGNHPNWGCCLTISSPGPS 

VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 

WSSPLSILKLPRTLIRISIHIQEMDTPGEMLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAARAPVRAEAVRRMPPGAEAGSWL 

DD 


3594 


A 


39 


261 


RAAMMDTSRVQPIKLArvTKVLGRTGSQGQCTQ 

VRVEFMDDTSRSIIRSVKGPVREGDVLTLLESERE 

ARRLR 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Giutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, MNMethionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DKEWMPVTKLGRLVKDMKIKSLEEIYLFSLPIKE 

SEIIDFFLGASLKDEVLKIMPVQKQTRAGQRTRF 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAULA 

KLSIVPVRRGYWGNKIGKPHTVPCKVTGRCGSV 

LVRLIPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 

ARGCTATLGNFAKATFDAISKTYSYLTPDLWKE 

TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 

TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNIHSL 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRSITEIL 

IWGDQNDSSVFDFFLEKNMFVFFLNILRQKSGRY 

VCVQLLQTLNILFENISHETSLYYLLSNNYVNSn 

VHKFDFSDEEIMAYYISFLKTLSLKLNNHTVHFF 

YNEHTNDFALYTEAIKFFNHPESMVRIAVRTITL 

NVYKVSLDNQAMLHYIRDKTAVPYFSNLVWFIG 

SHVffiLDDCVQTOEEHRNRGKLSDLVAEHLDHL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 

SLAEVELNGDLSEMYAKTEQDIQRSSAKPSIRCFI 

KPTETLERSLEMNKHKGKRRVQKRPNYKNVGEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 

AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 

VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 

TYNHPLAERLIRIMNNAAQPDGKIRLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 

MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 

RVFFMLRSLSLQLRGEPETQLPLTREEDLIKTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDIYQMS 

LVEPDVSRLGWGVVKFAGLLQDMQVTGVEDDS 

RALNITEHKPASSPHSKPFPILQATFIFSDHIRCIIAK 

QRLAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 

FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 

ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 

SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 


3597 


A 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 


3598 


A 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNFQL 

MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

DKfflRRLDADLARFEADLKDKMEGSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPKKKKH 

KGG 


3599 


A 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYIVSVGYQH 

DMIVNVWAWKKNIWASNKVSSRVTAVSFSED \ 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRNNLFTDVACGRGKKADSTFCITSSG 

LLCEFSDRRLLDKWVELRVYPEVKDSNQACLPP 

SSFITCSSDNTTRLWNTESSGVHGSTLHRNILSSDL 

IKnYVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSBCPDTGLKLLASASRDRLIH 

VLDAGREYSLQQTLDEHSSSITAVKFAASDGQVR 



SEQVD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

a LI LI ICMUUC Ul 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npntfflp 

sequence 


Amino acid sequence (A^AIanine OCysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F=Pnenylalanine, G^Ghycine, H^Histidine, 
I=Isoleucine, K«Lysine, I/=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=nn«ih!p nucleotide insertion 










MISCGADKSIYFRTAQKSGDGVQFTRTHHVVRK 

TTLYDMDVEPSWKYTAIGCQDKNTRIFNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPHIIRLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREEEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPVGLGK 

AHSTTERWACLGEGTTPKPRTECQAHPGPSSPCA 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSRIAQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGSTISCSMALCEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAKHLPRLIRKGNSLDIPVAVTIFFGANDSAL 

KDENPKQHIPLEEYAANLKSMVQYLKSVDIPENR 

VILlTPTPLCETAWEEQCIIQGCKLNRLNSWGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLDEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLIPQLAKCFWTMNRAARNKSEKRYYSEFL 
QIAHLFNYGLSSFLREFIIFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRITSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGEI 

SPPPRESQLRRDPEVHFESPAHPLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHIVRLKPSCSTDSSF 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 

CKEYEAEQPPFPEGYKVKQEPVITVAPVEEMLFH 

GFSAEHYFPVSHFIMISRTPCPQDKSETINPKTCS 

PKEYLETFIFPVLLPGMASLLHQAKKEKCFEWL 

QMTPSGGKACVWGHLPSSSHTI 


3603 


A 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQSVLR 

RMQKKYWKTKQVFIKATGKKEDEHLVASDAEL 

DAKLEVFHSVQETCTELLKHEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VDFSKEEWQHLDPAQRRLYWDVTLENYSHLLS 

VGYQIPKSEAAFKLEQGEGPWMLEGEAPHQSCS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 0=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glydne, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, 0=Glntamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknovvn, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










GEAIGKMQQQGIPGGIFFHCERFDQPIGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLEKERG 

YEHKNIEKIfflVTTKLVPSIKRLHNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQRIHAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKIHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQRIHTGEKPYICTECGKV 

FTHRTNLTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

QKSfflGERHYECKDCGKAFIQKSTLSVHQRIHTG 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEKPYECS 

DCGKCFTKKSQLRVHQKIHTGEKPNICAECGKAF 

TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

NIHQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHSGEK 

RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQGI 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDVVYALKRQGRT 
LYGFGG 


3606 


A 


1 


1749 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTDILHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYK WSQCRRES SHKHTFFHPRVCTGKRL YES S 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFG SKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLVVHQPJHTTARPYECGQ 

CGKSFSLKCGLIQHQLIHSGARPFECDECGKSFSQ 

RTTLNKHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFRQSYTLVEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQFISGLILHRKSHTVERPRDSSKC 

GKPYSPRSNIV 


3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CWQRFKTGAFSERQGSTIGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRNRYMHTTASNGRMLFMKVTM 
YMRRGVQIMGWSVRMAFMACFTQ 


3609 


A 


118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 
GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 
SSLPNVSLAWVIEALRLPGDPEPKVCVHHRNPLS 
LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 
MKEELAALFSELKQEQKKVDELIAKLVKNRTRTV 
OTSDVFSWVIRREFQELRHPVDEEKARCLEGIGG 
HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

oCiu residue ui 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M~Methionine, 
N^Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=*Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 

\=rtrrccihle nnrlpfifide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDfflGQFYDLCELFRTGGQVPDTNYIFM 

GDFVDRGYYSLETFTYLLALKAKWPDRITLLRG 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEIPHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 

FMFDEK1VTVWSAPNYCYRCGNLASIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


2459 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQNISWDMAWLKATQEAPAASTLGSYSLPG 

TLAKSEELETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPLIISERIQKADPQGPELGEACEKGNMLK 

RQREKREKKDFRQVIVNDCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLWHQRIHTGEKPFECHECGKAFIQSAN 

LWHQRIHTGQKPYVCSKCGKAFTQSSNLTVHQ 

KIHSLEKTFKCNECEKAFSYSSQLARHQKVHITE 

KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 

FSCFSHLIVHQRIHTAEKPYDCSECGKAFSQLSCL 

IVHQRIHSGDLPYVCNECGKAFTCSSYLLfflQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCGAAFISNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCELVMKDDLYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLNSCKBPLSDNLFPCKDVEKDFPmGLLQHQ 

TTHSRQE Y AHRSRETFQ QRRYKCEQ VFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCN1CGKSFLHKQTLVGHQQRIHTRE 

RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVCN 

VCGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGERPYECKECGKAFIHKKRLLEHQ 

RIHTGEKPYVCnCGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKQTLLKHHKIHTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 

RIHTGEKPYECGKCGKAFNKRYSLVRHQKVfflT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREBPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VQYAHLPHTFQFIGSSQYSGTYASFffSQLIPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

dUU rcaiuuc vl 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanfne C=Cysteine, D=Asparn"c Add, 
E^Glutamic Acid, ^Phenylalanine, G=Giycine, H=Histidine, 
I=Isolendne, KHLysine, L»Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R°Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=iyrosine, 
X=Unknown, *=Stop codon, ^possible nudeotide deletion, 

\ssnAccihl<k nit/tl^wiHri a incprfinn 
i yusaiuiiz uutituuuc luaci uuu 










PAQQNQYVfflSSSPQNTGRTASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQWMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHVWHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMV QAQIHLP WQS VASPAAAPPTLPP YFMK 

GSHQLANGELKKVEDLKTEDFIQSAEISNDLKIDS . 

STVERBEDSHSPGVAVIQFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKKGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSLIPQEVKICIEGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERTIERLKEQRDRDEREKQEEIDNYKKDL 

KDLBCEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKKDSRLKTLEIALEQKKEECLKMESQLKKAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VKDQNKKVANLKHKEQVEKKKSAQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRDEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSSTQQSLAEKETHLTOLRAERR 

KHLEEVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQTISCPEGLRLVGSEVGDRTLPGWP 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLfflSNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES 


3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 

RAS STSQPLD Q VTGS V WNLGRLNHV AIA VPDLE 

KAAAFYKNILGAQVSEAVPLPEHGVSVVFVNLG 

NTKMELLHPLGRDSPIAGFLQKNKAGGMHHICIE 

VDNINAAVMDLKKKKIRSLSEEVKIGAHGKPVTF 

LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 
DDDMEGDEAWRCTLSANMYVDEILVWCASEL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=PhenyIalanine l G=GIycine» H=Histidine, 
I=IsoIeucine, K^Lysine, L^Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T»Threonine, V«Valine, W^Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLV ASGELMS SKKKDLHPRDIDAF WLQRQL 

SPvFYDDATVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQURMNflLYCTLLASAQSE 

AEKERMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

\nLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTWALMCMLREIGKHINMDGTINVDDFKIIY1 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQITVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPVPLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELBCDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAFTTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FEPvL YDLNHNEIGELIRMPKMG KTIHK YVFELFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFBR.WSDRWLSCETQLPVSFR 

HLDLPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKWLLTGETSTDLKLLGKG 

NniSTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGP VLE VICSRMR YISS QIERPIRIV ALS S S 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFMSHTQTRLLSMAKPVFHAITKHSPKKPVTVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTriEL 

FSMSLNAKTKVRGLIEIISNAAEYEN1PIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 

SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VWLVQLEREEEVTGPVIAPLFPQKREEGWWW 



SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arirf rpciri hp nf 
dull iCaiuuv u* 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
nentirie 
sequence 


Amino acid sequence (A=Alanine C=Cysteine 9 D=Aspartic Acid, 
£=Glutamic Acid, F=PhenylaIanine, G=GIycine, H=BUshdine, 
I=lsoIeucine, KHLysine, L^Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W-Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 

\snriQ«ihlA nnrlpnrirfp irKf*i*finn 










IGDAKSNSLISKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 

DDDMEGDEAWRCTLSANMYVDELLVWCASEL 

NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDmAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTNVALMCMLREIGKHINMDGTINVDDFKIIYI 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQnVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNffiMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPWLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKfflQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPDESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNTTVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELLRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVELHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NniSTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQJQERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAITKHSPKKPVTVF 

VPSRKQTRLTAIDILTTCAADIQRQPvFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTffiNKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEIISNAAEYENIPIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 



SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aciu resiaue 01 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
Hsoleucine, K=Lysine, L=Leucine, MHMethionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=»Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 

\=nnccfhlA mtrlpntiHp in^prrifin 

\ UUMIUIC UUUCUUUC IU9CI HUH 










SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VWLVQLEREEEVTGPVIAPLFPQKREEGWWW 

IGDAKSNSLISKRLTLQQKAKVKLDFVAPATGG 

RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 

DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKPQQHQKTKMIVLGFSNPINWVRTTUKAFLIWA 

YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 

EELVAKEVLHALKEKVTSLPDNHKNALAANIDEI 

VFTSTGDISIYYDEKGRKFVMLMCFWYLTSANIP 

SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 

EFTQGVKPDWTIARJEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

NSSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTEVKNSSDTGKVKLDENSEKHLVKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTLASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAAIPHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDIIGIIGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREIKILRQL 

IHRSVVNMKEIVTDKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDHIKSFMKQLMEGL 

EYCHKKNFLHRDIKCSNILLNNSGQIKLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKKPIFQANLELAQLELISR 

LCGSPCPAVWPDVDCLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVWEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLNIHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPVI 

LPSAEQTTLEASSTPADMQNILAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDKKDEDIKLRVIGQDSSEIHFKVKMTTPLK 
KLKKSYCQRQGVPVNSLRFLFEGQRIADNHTPEE 
LGMEEEDVffiVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

c rresponding 

t last amino 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine> D=Aspartic Acid, 
E=GIutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
Hsoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LS1PLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFTLMRDERGLPAlVnvfNLYSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETFRR 

MWKWLQEPEFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLWTDLQRRTLFAIFKENKRPSKEMQ 

ITISQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKDNRPEEEEQVTHEDDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKIT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEiaECNKJIHKTVLTELQAKIARLTKRF 

EAAKEDLKKRHEHPPNPPVSPGKTVNDVNSNNN 

MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 

VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 

APNTATVVATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TA S AAPLG TTL A VQ A VPTAHSI VQ ATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRffiNQTNKTIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLNHTPVSTMSSSQ 

PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA 

PTTVNVTHRPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYVVNNGLTLGSTGPQLTVHHRPPQVHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQIT 

LQGSRRRQGRTAFPASGKKRETDYSDGDPLDVH 

KRLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 

ELKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 

VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 

AVQINPKCFYTPKCHQDRNDLLNSALDIKEFFDH 

KNGTPFSCFYSPASQSEDVILIKKYDQMAIFHCLF 

WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTW 

RDEVGGKVPYIEQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSWEFSALSVSMACLSPSQLQKFQQDGFLVLEG 

FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 

NFLVPPEKSINKIGHALHAHDPVFKSITHSFKVQT 

LARSLGLQMPVWQSMYIFKQPHFGGEVSPHQD 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWFIPG 

SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 

FVPTPVQRGALVLIHGEVVHKSKQNLSDRSRQA 

YTFHLMliASu 1 1 WSrfcN WLl^r 1 AliLrrrvjL Y 1 


3627 


A 


231 


644 


INSSPRTGRDHQELMLHTERDSRSQRAVLKIPRQ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepuue 
sequence 


Amino acid sequence (A=A!anine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, IHLeucine, M«Methlonine, 
N^Asparagine, P=Proline, Q=G!utamine, R^Arginine, S=Serine, 
T^Threonine, V«=Valine, W=Tryptophan, YKTyrosine, 
X=Unknowo, *=Stop codon, /^possible nucleotide deletion, 
\— possiDic nucieouue inscr uon 










NPGEFYWIFLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELKN SLEALS SRMDQ AEERIGTQ AG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

D WLMGKSKAKPNGKKP AAEERKA YLEPEHTKA 

RITDFQFKELVVLPREE)LNEWLASNTTTFFHHIN 

LQYSTISEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAHIYWAHFKETLA 

LELHGHLNTLYVHFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 

LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 

SSAATSTSLLSEDSQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

AIAKKNAVELELAKCRMDMMSLNSQLLDAIQQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

QPAAALCRGHSAGRGDEPSIAEGKRLFSFFRKI 


3630 


A 


423 


1 


PAKVLTLDIYLSKTEGAQVDEPWITPRAEDCGD 

WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 

ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 

AALDGGVASAASPESKPSPGTKGQLRGESDRSK 

QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

L AAGQDAHCQLLRFQ AHQ QQGNKAEKAG SKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKWCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEEEDLALGPDGKLVT 

VGRDLKAS V WQKDQL VTQLH WQENGPTF S STP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEVVSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLIIVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQTICFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEGYRGRRARHPSLGSTTGHCGGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLALIMAYQ 
PvAYPLEVTKLIYCSRTVPEIEKVIEELRKLLNFYE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
EXJIutamic Acid, F-Phenylalanine, OGlycine, BNBistidine, 
I=Xsoleucine, KNLysine, L=Leocine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Oryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KQEGEKLPFLGLALS SRKNLCIHPEVTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYS1LHANVVVYSYHYLLDPKIADLVSKELARK 

AVWFDEAHNTONVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLPJEA 

SAARETDAHLANPVLPDEVLQEAVPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHWQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFl'lllEPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVIITSGTLSPLDIYPK 

ILDFHPVTMATFTMTLARVCLCPMIIGRGNDQVA 

ISSKFETREDIAVIRNYGNLLLEMSAVVPDGIVAF 

FTSYQYMESTVASWYEQGILENIQRNKLLFIETQ 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EGIDFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRAIRGKT 

DYGLMVFADKRFARGDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRDEQIAQQL 


3634 


A 


159 


384 


LKMSSKTASTNNIAQARRTVQQLRLEASIERIKV 
SKASADLMSYCEEHARSDPLLIGIPTSENPFKDKK 
TCIIL ' 


3635 


A 


5 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMTGT 
LETQFTCPFCNHEKSCDVKMDRARNTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 


282 


DHLKSCYQDSHEDPTKMKRFLFLLLTISLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
IHLFCFS 


3637 


A 


1 


1248 


ARAGSVVGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEILMTVSKFASICTMGAN 

ASALEKEIGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADILQEERKQEKQNGRLPN 

G^NENNNSTPDPTWVHEIFQGTLTNETRCLTC 

ETISSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKWCEECRSKQEAHKRMKVKKLPiMILAL 

HLKRFKYMDQLHRYTKLSYRWFPLELRLFNTS 

GDATOTDRMYDLVAVVVHCGSGPNRGHYIAIV 

KSHDFWLLFDDDIVEKIDAQAIEEFYGLTSDISKN 

SESGYILFYQSRD 


3638 


A 


11 


630 


PAGBPVSTISSDRRASTDLTRKMKPDETPMFDPNL 

LKEVDWSQNTATFSPAISPTHPGEGLVLRPLCTA 

DLNRGFFKVLGQLTETGWSPEQFMKSFEHMKK 

SGDYYVTVVEDVTLGQIVATATLIIEHKFIHSCAK 

RGRVEDVWSDECRGKQLGNLLLSTLTLLSKKL 

NCYKTrLECLPQNVGFYKKFGYTVSEENYMCRR 

FLK 


3639 


A 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 
LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLFST 
GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 
MLVCuJLl V1DLLGKCLLSPVVLAAYAQNRSLRV 
LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glydne, ENEDstidine, 
I-Isoleudne, KNLysine, L=Leudne, M-Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Argf nine, S=Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nudeotide deletion, 
V=possibIe nudeotide insertion 










CWLSLGHPFFYRRHTTLRLGALVAPWSAFSLAF 

CALPFMGFGKFVQYCPGTWCFIQMVHEEGSLSV 

LGYS\aYSSLMALLVIATVLCNLGAMRNLYAM 

HRRLQRHPRSCTRDCAEPRADGREASPQPLEELD 

HLLLLALMTVLFTMCSLPVIYRAYYGAFKDVKE 

KNRTSEEAEDLRALRFLSvnSIVDPWIFIIFRSPWR 

IFFHKIFIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 

SIEKIVEIDAHIGCAMSGLIADAKTLIDKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 

QCDARAIGSASEGAQSSLQEVYHKSMTLKEAIKS 

riT -www rr /N« r« m I'll it^T "VTA nrATmr A T*X X/^VT^/^ ^N*V I 1 »I TTk M rwi 

SLIILKQVMEEKLNATNIELATVQPGQNFHMFTK 
EELEEVIKDI 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALKTVPT 

YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFRIWDP 

VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACYQFNV 

VLPSGTQSAYFLDLTTGRGRVGHGVPDGIPDVV 

VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 

LAMAMKLEAVLRALK 


3642 


A 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 

DSGAADLERVTDYAEEKEIQSSNLETAMSVIGDR 

RSREQKAKQER 


3643 


A 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSVYFII 

TLSDLECDYINARSCCSKLNKWVIPELIGHTrVTV 

LLLMSLHWFIFLLNLPVATWNIYRYIMVPSGNM 

GVFDPTEIHNRGQLKSHMKEAMIKLGFHLLCFF 

MYLYSMILALIND 


3644 


A 


95 


2808 


TSCRHFPITSEDPLNYLLILTVEPJYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALHIFFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGWLYLCPE 

ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTl'SYKLKRHLQSHDKLRPFGCPAEGC 

GKSFTTVYNLKAHMKGHEQENSFKCEVCEESFP 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSHTGERPFLCDFDGCGWNFTSMSKLLRHKR 

KiiDDDRRrMCPVKu 

STKPFVCPVAGCCAl^SARSSLYfflSKiCHLQDVD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, BNEGstidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methioniue, 
N=Asparagine, P=Proline, Q=G!utamlne, R^Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *==Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










TWKSRCPISSCNKLFTSKHSMKTHMVKRHKVGQ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 

SDVPDSTSAALLDTALVNSGILTIDVASVSSTLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 

FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 

MKNS SPEPQ ALTP S SKLTVDTDTLTP S STLCENS V 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSQKERNLITVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTWCVICLEKPKYRCPACRV 

PYCSVVCFRKHKEQCNPETRPVEKKIRSALPTKT 

VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 

LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 

RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKWNERATLFRITSNAMINACRDFLELAEIHS 

RKWQRALQYEQEQRVHLEETEQLAKQHNSLER 

AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSFITVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVRIPNKPN 

YSLNLWSIMKNCIGRELSRTPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

NIIVGKLWIDQSGDIEIVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGVVSDSQGKAHYVLSGSWDEQM 

ECSKVMHSSPSSPSSDGKQKTVYQTLSAKLLWK 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 

ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 

VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 

GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 

ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 

PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 

APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 

SPVTDDDSFIKELDASAARSPSSQTGDSGSQEGSA 

QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 

GAPAYPQWASQPSVLDSINPDKHFTVNKNFLSN 

YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 

DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 

PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 

AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 

SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 

TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 

NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 

KNGESVLENLHISESQDLDDLLQKPKMIARRPIM 

AWFKEINKHNQGTHLRSKTEKEQPLMPARSPDS 

KIQMVSSSQKKGVTVPHSPPQPKTNLENKDLSKK 

SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 

APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 

QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

uciu residue oi 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npntirlp 
pv|)UUC 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glntamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionlne, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /possible nucleotide deletion. 










SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 

PRPTGBKGGNIMASDRLERTNQLKTVEISAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQVPVTSSWPEAKASRGGLPSLA 

NGQGIYSVKPLLDTSRNLPATDEGDnSVQETSCL 

VTDKIKVTRRHYCYEQNWPHESTSFFSVKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 

LGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

GNVLKVLHQAQLHKDALWIKKGMDQPRPSAR 

QEPPTANGKGLLSRKTDPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVDCRVY 

KGGAAEQAGIIEAGDEILAINGKPLVGLMHFDA 

WNIMKSVPEGPVQLLIRKHRNSS 


3648 


A 


337 


1564 


ksrlsvtlmpvqlsehpewnesmhslrisvgglp 

vlasmtkaadprfrprwkvvltffvgaailwll 

cshrpapgrppthnahnwrlgqapanwyndty 

plsppqrtpagiryriaviadldtesraqeentwf 

tylkkgyltfsdsgdkvavewdkdhgvleshl 

aekgrgmelsdlivfngklysvddrtgvVyqie 

gskavpwvilsdgdgtvekgfkaewlavkder 

lyvgglgkew1titgdvvnenpewvkwgyk 

gsvdhenwvsnynalraaagiqppgylihesac 

wsdtlqrwfflprrasqerysekdderkganll 

lsaspdfgdiavshvgawpthgfssfkfipntdd 

qhvalkseedsgrvasyimaftldgrfllpetki 

gsvkyegiefi 


3649 


A 


1 


775 


PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 

QFKSIQHHLRTAQEHDKRDPWAYYCRLYAMQ 

TGMKIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTASLLIDVITVFGELTDENVKHRKY 

AR WKATYIHNCLKNGETPQA GP VGIEEDNDffiEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

QIPPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLLLL 

LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 

APRPCFLRDWELQVHFKfflGQGKKNLHGDGLAI 

WYTKDRMQPGPVFGNMDKFVGLGVFVDTYPNE 

EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 

GGCTAIVRNLHYDTFLVIRYVKRHLTIMMDIDGK 

HEWRDCIEVPGVRLPRGYYFGTSSITGDLSDNHD 

VISLKLFELTVERTPEEEKLHRDVFLPSVDNMKL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

fir ir! rpciff hp of 
all it i cdiuut. ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
nentide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, ! 
E>=Glutamic Acid, ^Phenylalanine, OGlycine, H=Histidine, 
I=IsoIeucine, K^Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, possible nucleotide deletion, 
\=nossible nucleotide insertion 










PEMTAPLPPLSGLALFLIVFFSLVFSVFAIVIGHLY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAFNFLLVW 

YYCTLTIPvESELINNGSRIKGWWVFHHYVSTFLSG 

VMLTWPDGLMYQKFRNQFLSFSMYQSFVQFLQ 

YYYQSGCLYPvLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRVVHHKFHSQ 

RHGSKKD 


3652 


A 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQPM 

MQTIGQKYCMDPAVIAGVLSRKSPGDKILVNMG 

DRTSMVQDPGSQAPTSWISESQVFQTTEVLTTRI 

TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 

QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


rVRRDWQEVSDIHLAMANCBCMTKSIRFPALEHC 

YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKDOPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIR1KPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3654 


A 


2 


909 


rVRRDWQEVSDIHLAMANCJCMTKSIRFPALEHC 

YTGGEVVLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCITVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAE VES AL VEHP A V AE S A WG SPDPIRGEV VK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAFflNNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRWPRGQSFKKNYAGIF 

HFQI WQFG Q WYNV VVDDRLPTKNDKL VF VHST 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSIEVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEVASDIQMQLLHKTEEKjEFWMSYQDFLNN 

FTLLEICNLTPDTLSGDYKSYWHTTFYEGSWRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

GNVWCTCLVALMQKNWRHARQQGAQLQTIGF 

VLYAVPKEFQNIQDVHLKREFFTKYQDHGFSEIF 

TNSREVSSQLRLPPGEYIIIPSTFEPHRDADFLLRV 

FTEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

null rcaiuuc ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
I=IsoIeucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=nrraciblp nucleotide insertion 










DFLHLFKIVAGEGKEIGVYELQRLLNRMAIKFKS 

FKTKGFGLDACRCMINLMDKDGSGKLGLLEFKI 

LWKKLKKWMDIFRECDQDHSGTLNSYEMRLVIE 

KAGIKLNNKVMQVLVARYADDDLIIDFDSFISCF 

LRLKTMFTFFLTMDPKNTGHICLSLEQVLGEGW 

EGICRIAPACPSTPPPPSSDVPGPASCPRLFPPWDL 

LPVSTVAADDHVGIEAL 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPGNMLSGDPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYIKSPAPCQ 

TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 

CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 

GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 

GHPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMCLLANVAHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCHIPGNIGIC 

GAYGKNTLNGHEBCETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLrVQIDNAKLAADDFRIKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVKILRSQLGEKFRIEL 

DIEPTIDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 

LTKPVVTISDEPDILYKRLSVLVKGHDKAVLDSY 

EYFAVLAAKELGISnCVHEPPRKIERFTLLQSVHI 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQRNLPEGVAMEVTKFCFFIFLDT1RTVTRTHQGA 

NLGOTIRRKRRKQVIKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTKMSCQQNQQQCQPPPKC 
PIPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLKKPL S A VT WLCIFI V AF VSHP 

AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 

VANLSSLLSELNKKQERDWVSVVMQVMELESN 

SKPvMESRLTDAESKYSEMNNQIDIMQLQAAQTV 

TQTSAGKETSPLRERGVPPHLQHCFYIPPDDFLGS 

PELEVFCDMETSGGGWTIIQRRKSGLVSFYRDW 

KQYKQGFGSIRGDFWLGNEHIHRLSRQPTRLRVE 

MEDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 

TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 

QLRKGGYWYNCCTDSNLNGVYYRLGEHNKHLD 

GITWYG WHG STYSLKRVEMKIRPEDFKP 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

npid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
npntide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G^Gtydne, H=Histidine, 
Msoleudne, K=Lysine, L=*Leudne, M-Methioniae, 
N=Asparagine, P=ProIine, Q=Glutamine, R°Arginine, S=Serine, 
T^Threonine, V^Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 
V=Dossible nucleotide insertion 


3663 


A 


64 


1456 


LSSAKETLAQMYNTVWNMEDLDLEYAKTDINC 

GTDLMFYIEMDPPALPPKPPKPTTVANNGMNNN 

MSLQDAEWYWGDISREEVNEKLPvDTADGTFLV 

RDASTKMHGDYTLTLRKGGNKKLIKIFHRDGKY 

GFSDPLTFSSVVELINHYKNESLAQYNPKLDVKL 

LYPVSKYQQDQWKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTAffiAFNETIK 

DFEEQCQTQERYSKEYIEKFKREGNEKEIQPJMHN 

YDKLKSRISEIIDSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTPvDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKRDGTFLVRESSKQGCYAC 

SVWDGEVKHCVINKTATGYGFAEPYNLYSSLK 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWWSVPfflSARSCPDPLLS 

RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 

QVDVPTLTGAFGILAAHVPTLQVLRPGLVVVHA 

EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 

MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 

IEANEALVKALE 


3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIEPJPYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHIYDELGGNPGSTSAATCTRR 

HYERLILPYERFIKGEEDKPLPPIKPRKQENSSQE 

NENKTKVSGTKRIKHEIPKSKKEKENAPKPQDAA 

EVSSEQEKEQETLISQKSIPEPLPAADMKKKffiGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQ'nYPGI 

KAPJTQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNIKISAFSFPNTSLAF 

VPGVGKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPELKNLNEMLCPIIASE VKALNANL STLE 

VLTKIDNYTLLDYSLISSPEITENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLYIGIAEYFFKS 

ASFAHFTAGVFNVTLSTEEISNHFVQNSQGLGNV 

LSR1AEIYILSQPFMVRIMATEPPIINLQPGNFTLDI 

PASIMMLTQPKNSTVETIVSMDFVASTSVGLVIL 

GQRLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSD1EV 

LEGFLLISTDLKYETSSKQQPSFHVWEGLNLISRQ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLGSGRNGGGSMNAPPAFESFLLFEGEKITIN 
KDTKVPNACLFTINKEDHTLGNIIK 


3668 


A 


212 


431 


V AGEA VPFFPMMYS EPLKPS YLAL VL WYFLLTG 
YCITKPEVIFKIEQGEEPWILEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


1056 


FSGVCFAGIAGSMATLLHDAVMNPAEVVKQRLQ" 

MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 

MNIPFQSIHFITYEFLQEQVNPHRTYNPQSHIISGG 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

UUU I CdlUUC 111 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
nentide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=IsoIeucine, K=Lysine, LHLeucine, M s Methionine, 
N^Asparagioe, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=oossible nucleotide insertion 










LAGALAAAATTPLDVCKTLLNTQENVALSLANIS 
GRLSGMANAFRTVYQLNGLAGYFKGIQARVIYQ 
MPSTAISWSVYEFFKYFLTKRQLENRAPY 


3670 


A 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ILKVAKKERTMSSLPVPYKLPVSLSVGSCVIIKGT 

PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVHFG 

NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 

IYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC 

KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

VILRDKIRFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

ALARAHARVPPAIVQMLLVLQGVHESRGVTEDY 

LRLETLVQKWSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPVVRSKSYNTPLLNPVQE 

HEAEGAAAGGTSIRRHSVSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 
TSSS VNS SA YTIYMGKDKYENEDLIKHG WPEDI 
WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC ! 
AHLVKANSIQGCKMNNVNVYYTPWSNLKKTAD 
MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 
KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 
EKEEMRKKREMDELRSYSSLMKVENMSSNQDG 
NDSDEFM 


3674 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSS VNS SA YTIYMGKDKYENEDLIKHG WPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKKKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVfflSSCLKVQEQMANCPKFVPWPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRVVCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMSRYTRKAVPQSLELKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQUTPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSUVSEGIIEEYLAFDHIDIEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKWSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLYTTSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGSSTILSTRNWPNRAVEFSTSSLS 

YTVQSTRRRNPPPRTLHPISTSHS CAETPRS VEEIL 



SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

auu rcoiuuc ui 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npnfirtp 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=GIydne, H=Hisndine, 
I=IsoIeucine, K=Lysine, L^Leudne, M=Methionjne,* 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S^Serine, 
T«Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possit>le nucleotide deletion, 

\=nn«ihtp nnrlpntirf p insertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 
HVSTVGPQRQMKPHGDS SRAQS A WDEPNYQQ 
PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 
HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 
P 


3677 


A 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAJYSVVGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLVVSTALIWHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 

EKSD 


3678 


A 


20 


1508 


RGKAEFFLAMAGTNALLMLENFIDGKFLPCS S YI 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDHLGCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKIAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGWNTVFGTGPRVGEALVSHPEVPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAII 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEVIERANNVKYGLAATVWSSNVGRVH 

RVAKKLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKKIPGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFnVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSVVYIHGGGWALASAKIRY 

YDELCTAMAEELNAVIVSIEYRLVPKVYFPEQIH 

DWRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALIYPVLQA 

LDFNTPSYQQNVNTPILPRYVMVKYWVDYFKG 

NYDFVQAMIVKNHTSLDVEEAAAVRARLNWTS 

LLPASFTKNYKPWQTTGNARIVQELPQLLDARS 

APLIADQAVLQLLPKTYILTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMEFTSWPTNFSV 

GIRTKNSYIKWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 

LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 

LMLEAMNNLRDSMPKLQERAPEAQQTLFSINQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETQEKEEGYKKHCFNAFASDRISLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVnVFHNEAWS 

TLLRTVYSVLHTTPAILLKEIILVDDASTEEHLKE 

KLEQYVKQLQVVRWRQEERKGLITARLLGASV 

AQAEVLTFLDAHCECFHGWLEPLLARIAEDKTV 

VVSPDIVTIDLNTFEFAKPVQRGRVHSRGNFDWS 

LTFGWETLPPHEKQRRKDETYPIKSPTFAGGLFSI 

SKSYFEHIGTYDNQMETWGGENVEMSFRVWQC 

GGQLEIIPCSVVGHWRTKSPHTFPKGTSVIARNQ 

VRLAEVWMDSYKKIFYRRNLQAAKMAQEKSFG 

DISERLQLREQLHCHNFSWYLHNVYPEMFVPDL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, ENffistidine, 
I=Isoleudne, K=Lysine f L»Leudne, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arglnine, S=Serine, 
T^Threonlne, V=Valine, W=Tryptophan, Y=»Tyrosine, 
X~Unknown, *=Stop codon, /^possible nudeotide deletion, 

\ — rnnrcthl o niiplpnHHp incPrfiflfl 
v— puuiuic UUUtUUtlC IU9CI UU11 










TPTFYGAIKKLGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 
ALGLGSCHFTGKNSQVPKDEEWELAQDQLIRNS 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDELN 

KQ VSEL SQL YKE AQ AELED YRKRKSLED VTAE Y 

IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 

VLNELTQLKQL VE) AQKENS V SITEHLQ VITTLRT 

AAKEMEEKISNLKEHLASKEVEVAKLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

ESVKEKEKVHSEVVQIRSEVSQVKREKENIQTLL 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 

KNQSQKK 


3682 


A 


447 


1024 


AQALTAGRQLALAAPFIAPISPISLPRLNPPSQSW 

NSTPFFKVKLPPQKEV1TSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQhfVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRAVGKLSYNQL7VGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 ' 


LEIKQEEKFVGQCIKEELMHGECVJCEEKDFLKKE 

P/DDTKVKEEPPINHPVGCKRKLAMSRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNKYMYFMKNRARRQGINLKLLPNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQA\ST 

*KKRVPDDKTINEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNKVIIEYPTLHVVLKGSNNDMKVLHQVKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSSWPWSSPWERQCPMH\L*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDGSH*HHCAAHRRPVTRRQAAH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

♦GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

CPPFPAAPVSVQGTQGLGPKNVLH*QWEGIRWQ 

KEPE/PGPPPEVELKRGAKCRIGDHGLGAVLGQG 

EYAS*SPSIPW*ASSSACPPLHPTP/TVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

YSLP*LCRECCSCP/PPPPAHGGRCPSLLPPEALAK 

LLL 


3685 


A 


101 


438 


AWVLQCKINTELQTEVVMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTfflCVTNLEYNVKEYPWDLV 
KAHLQGASTSNITFDIGELQKKMLDLNKQTQEFQ 
PSL'AWTEFQQGLE 


3686 


A 


105 


845 


VSDWKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPSADMLVHDFDDERTLEEEEMMEGETNFSSEI 
EDLAREGDMPfflELLSLYGYGSTVRLPEEDEEEE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aClu icSIUUc HI 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

|/C|MIUC 

sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 

\=nnccihlo mirlpnHHp inGPftifin 
\ — yus&iuic iiucicuuuc luaci uuu 










EEEEEGEDDEDADNDDNSGCSGENKEENIKDSS 
GQEDETQSSNDDPSQSVASQDAQEIIRPRRCKYF 
DTNSEVEEESEEDEDYIP/SnSFFQSSDGI* SSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADIISTVEFN 

HTGELLATGDKGGRWIFQREPESKNAPHSQGE 

YDVYSTFQSHEPEFDYLKSLEIEEKINKIKWLPQQ 

NAAHSLLSTNDKTKLWKITERDBCRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRRIFA 

NGHTYHINSISVNSDCETYMSADDLRINLWHLAI 

TDRSFTPVNTVDIKPANMEDLTEVITASEFHPHHC 

NLFVYSSSKGSLRLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEIIS\SVSDVKFSHSDRYMLTR\DYLT 

VKVWDLNMEARPIETYQVHDYLRSKLCSLYEND 

CIFDKFECAWNGSDR/IIMTGAYNNFFRMFDRNT 

KRDVTLEASRGSSKPRAVL 


3688 


A 


1 


401 


KKWGRLSEMSFSLNFTLPANTTSSPVT\DCGPSL 
GLAAGIPLLVATALLVALLFTLIHRRRSSIEAMEE 
SDRPCEISEIDDNPKISENPRRSPTHEKNTMGAQE 
AHIYVKTVAGSEEPVHDRYRPTIEMERRR 


3689 


A 


698 


889 


GRVL VHC AMGV S RS ATL VLAFLMI YENMTL VEA 
IPDGAGPPQISALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCINDIAFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYCVAYAKDGKRFASGSAD 

KSVUWTSKLEGILKYTHNDAIQCVSYNPITHQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKHCCSWTNDG 

QYlALGMFKGnSIRNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDBLAVADWG\QKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYWGGCQDGTI 

SFYQLIFSTVHGLYKDRYAYRDSMTDVIVQHLIT 

EQKVRIKCKELVKKIArYRNRLAIQLPEKILIYELY 

SEDLSDMHYRVKEKinCKFECNLLVVCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLKQATAV 

RCLDMS A SRKKLAVVDENDTCLV YDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNKASTF 

PVHRQKLQGFVVGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQ GKFHE AAKL YKRS GHENL ALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGEHVKAIEICGDHGWVDMLIDIARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLHVETQRWDEAFALGEKHPEFKDDIY 

MPYAQWLAENDRFEEAQKAFHKAGRQREAVQV 

IJEQLTNNAVAESRFNDAAYYYWMLSMQCLDIA 

QDPAQKD 


3693 


A 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTIHG 
GWRHHRDHTATOEWDFNPSKFLrVTCLLLFSVLL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, BMBUstidine, 
Msoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginlne, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=posslble nucleotide deletion, 

\r=nnccihlp nitrlpntirfp insertion 


- 








PLRLDGUQWSYWAVFAPIWLWKLLWAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AACVWGFRHDRSLELEILCSVNILQFIFIALKLDRI 

IHWPWLVVFVPLWILMSFLCLVVLYYIVWSLLFL 

RSLDVVAEQRRTHVTMAISWITIWPLLTFEVLL 

VTFRLDGHNTFSYVSFWLWLSLLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQFTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 
CRIVIHQSHPLQYIGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 


A 


1 


572 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 

TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 

HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 

PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 

GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 

AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFVPWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYffHHRCPJLLEGVKQALWLTKTKL 

IEGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETY CPVTVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

LEQPVWQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKNLAWVDSDQLLYQHFWCLPVIKKRVVVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 
YHGILQASRQILQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEIFQEDTVRSPFLYNKDVNGK 
WLWKGDVALLNCTATVNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFTJHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

aciu rcsiuuc Ul 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
JE=GIu tamic Acid, ^Phenylalanine, OGlycine, H»Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glu tamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyroslue, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 

\=nnccihlp niirlpntid? insertion 










BCEQSMSSVGFCVINSAKRGYPLKDATHIALRTVR 
RFLEIHGETDEKVV 


3703 


A 


128 


1255 


SLGPSPKSATEPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARKDEKTAQTRESHAKADSA 

VSQEQLRKLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGffiAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTSIVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLNIKECSVGEHTFEDLGLCPGRNQREKKRSYK 

DFLREEEKIAAQVRNSSKKKLKDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLRI 

DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAK: 

WCRESRSHKQHSVLPLEEWQEYKAKLQGHVE 

PLRKHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAIVRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS 

HSH VLGRPIRP SRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETGIALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVSSPGSPPVTLVPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMPTRASPG 

KGKPRARGIPRPRGRLQRANTTVNLTAMDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALDIKLGTARDLSSVGTVKSGKTVNLATAGTKP 

GTANmLTWGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEGIAMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPASLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGYIGIDTIIEQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


SSSISRDFLGQAACASGTMLRWLRDFVLPTAACQ 

DAEQPMRYETLFQALDRNGDGWDIGELQEGLR 

NLGffLGQDAEEKIFTTGDVNKDGKLDFEEFMKY 

LKJDHEKKMKLAFKSLDKNNDGKffiASEIVQSLQ 

TLGLTISEQQAELILQSroVDGTMTVDWNEWRD 

YFLFNPVTDIEEIIR 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 



SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

arid rpctHnp nf 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A-AIanine OCysteine, D=Aspartic Add, 
E==Glutamic Acid, F=Phenylalanine, G=Giycine, H=Histidine, 
I=IsoIeutine, K=Lysine, L=Leudne, ^Methionine, 
N=Asparagtne, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=5top codon, /^possible nucleotide deletion, 
V=nns<Hhlp mirlefitidp insertion 










LYVISTFKLQTKSSATIFGLYSSTDNSKYFEFTVM 

GRLSKAILRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRLSNLQRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLWRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTWPPASPAPPTRPPRRCDSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDIDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGYICGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGDACDEDADGDGILNEQDNCVLIHNV 

DQRNSDKDIFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNBLDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKAITOTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFSIRG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLKNKRRRS L ARPHDFFD AQTLD AIR 
HRAICFNLSAHEESLGKGHSVVFHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAANMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

SVSLSPRRSRLLVLRCGLRRNPERPSSSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGHVVSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRDRRLATVKQLKEFIQQPENKLV 

LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 

QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 

DIGFKL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 

EAWLFTQALKLNPQDHRLFGNRSFCHERLGQP 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

auU i csluuC ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npnh'Hp 

sequence 


Amino acid sequence (A=Alanine OCystdne, D=Aspartic Add, 
E=Clutamic Add, F=Phenylalanine, G=Gtycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, - 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nudeotide deletion, 

V — nnrpiMa n 1 1 /» J a/i H rl a i n cprHnn 
I — pUaaiuic ntlvJCUUUC liucruuij 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPLISPLDISQLQPPLPDQWIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RRRRRPGLGALAAGVPAMABSVERLQQRVQELE 

RELAQERSLQVPRSGDGGGGRVRIEKMSSEWD 

SNPYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDUCKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRMYDKyGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEDLEAQLQSDEREATDTPIVIQPASATEP 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSWDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSVVG 

SDFEPWTNKRGEBLARYTTTEKLSINLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRFYVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLVVQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDFIGMDCECDESGFPKHLLFRSLGLNLALAD 

PPESDPvLQELNEAWKVITKLKNPQDYINCAEVWV 

EYTCKHFTKREVNTVLADVIKHMTPDRAFEDSY 

PQLQLIIKKVIAHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKCI\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKRMLSYLINGFIKMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETRKVMKGNHSRKTAAFVRSWGAYWFITIP 

SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCSWFSNLISGSL 

ADFNSKGTRDYSPRQMAVRE/KVFDVIIRCFKRH 

GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFILQQPGHIASILIPLLVLLLLALVAGVV 
FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 


A 


75 


722 


MELVAGCYEQVLFGFAVHPEPEACGDHEQWTL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 

YDMKKKIEHGAL VHHSGTITCLKF YGNRHLIS G A 

EDGLICrWDAKKWECLKSIKAHKGQVTFLSIHPS 

GKLALSVGTDKTLRTWNLVEGRSAFIKNIKQNA 

HIVEWSPRGEQYVVIIQNKIDIYQLDTASISGTITN 

EKRISSVKFLSES 


3723 


A 


110 


316 


MELSDNRRSGGLEGLAEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSEICLCLLISI 


3724 


A 


3 


406 j 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepuae 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Giycine, H=Histidine, 
I=Isoleucine, K=Lysine, IHLeucine, M=Methionine, 
N»Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
v-pussiuie aucicouuc iiiseruuu 










VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFRE VPFLLEL VQ QLREKEPGLMPQ VLL VDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFRE VPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3726 


A 


1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 

HLMTINANNRLLLTGTPVQNNLLELMSLLNFVM 

PHMFSSSTSEIRRMFSSKTKSADEQSIYEKERIAH 

AKQIIKPFILRRVKEEVLKQLPPKKDRIELCAMSE 

KQEQLYLG 


3727 


A 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSRIDLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRH1KTGEPFVFNYREHLHRWNQKRY 
EALGEIITKYVYELLEKDCNSKKVS 


3728 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NK1EDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHDSAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEG AVGGNEARLPNFGSPMF* LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDELDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTA 

HSTRNGLPDHTDPEDNEFVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKffiDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSSVDIVSSVRRPMSDPSWNRR 

PVGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

uxiu r cam uc oi 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V°Valine, W=Tryptopban, Y«Tyrosine, 
X^Unknown, *=5top codon, /=possib!e nucleotide deletion, 

\=nnccihlp ntirlpntiHp incprtinn 

\ |IUS31U1C UUUCUUUv IU9vl uuu 










EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTA 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR. 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAEKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEIIQQRKQMIAVKIK 

ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 

HKENDQARFLQSAKNIAERVAMATASSQVLIPDI 

NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSER. 

EELCTASHDTITVHWISDDEFSISSYELQYTIFTGQ 

ANFISLYNSVDSWMIVPNIKQNHYTVHGLQSGTR 

YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKKLKISNDGLQMEKDESSLKKSHTPERFSGTGC 

YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 

PKNEWIGKNASSWVFSRCNSNFVVRHNNKEML 

VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSLNH 

LHTFDVTF\ILPVCPTFllWNKSLmSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLVPRPSLKRRLGKRLSLGLRERMMSLW 
WS/GPKVRTQATTGARPKTETKSVPAARPKTEAQ 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAIPGARPKDEAQAWAQS 



SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acia residue 01 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

n Art fir! p 

pcpiiuc 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalaninc, G=Glydne, H=Histidine, 
Hsoleudne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 

\=nnccihlp nnr Iffkrirlp Insertion 

\ UUS91U1C UUUCUUUC I113CI Hull 


- 








EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACL WEN* SMWM/PETFPGTQGQKGIQP WFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWLPGEEANVIDSGTETKKILILPWKLRA 

QKDVDSDRVKQEPRFEEEVnGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

K1RDPFIHEISKIAMGMRSASQFTRDFIRDSGVVS 

LIETLLNYPSSRVRTSFLENMIHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHTU,IAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNIEETN 

DNIQrVBKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFV GKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 


DVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLffiDINDNAPLFPAT 

VINISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNIFGLDVIETPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAILQVSVTDTNDN 

HPVFKETEIEVSIPENAPVGTSVTQLHATDADIGE 

NAKfflDFSFSNLVSNIARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNVPSIDIRYIVNPVNDTVVLSENIPLNTKIALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAIKLLAXADAGKPPLNQSAM 

LFIKVKDENDNAPVFTQSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKLDREKEDKYLFTILAKXJNGVPPLTS 

NVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVVFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGNITLMEKCDVTDLGLHRVLVKANDL 

GQPDSLFSWTVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVKILVAAVAGTrrV 

WVIFITAVVRCRQAPHLKAAQKNMQNSEWATP 

NPENRQMIMMKKKKKKKKHSPKNLLLNVVTIEE 

TKADDVDSDGNRVTLDLPIDLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHHHQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAI 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKDLLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFTILSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPHKTLK 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glotamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T-Threonine, V^Valine, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possib!e nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLPAPSDGFCV/HL*SIPSWGSF*GESL/EM 

QLITSLGLQEFDIARNVLELIYAQTLVWIGIFFCPL 

LPFIQMIMLFIMFYSKNISLMMNFQPPSKAWRAS 

QMMTFFIFLLFFPSFTGVLCTLAITIWRLKPSADC 

GPFRGLPLFTHSIYSWIDTLSTRPGYLWVVWIYRN 

LIGSVHFFFILTLIVLnTYLYWQITEGRKIMlRLLH 

EQIINEGKDKMFLIEKLIKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A ; 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 

NXSKIKLLHTDTLLKIESKKHKAYLRSAAIEEERE 

SEFALRPTFDLTVRRNHLffiDVLNQLSQFENEDL 

RKELWVSFSGEIGYDLGGSA^KKEIFYCLFAEMIQ 

PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAVVQLPKNGPIYDVVWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQI*AD/IMKVWNVKNYKLI 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEIDKKIXNLKKKLKAIEQLKEQAA 

TGKQLEKNQLEKIQKETALLQELEDLELGI 


3737 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLBLLSCPWIQGLPLKEE 

EILPEPGSETPTVASEALAELLHGALLRRGPEMG 

YLPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLC 

NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 

YPGYGIEIQVQTLNJLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAffiCVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVT1TCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AHXPLGLVrVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3738 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTUTTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

ucia rcsiuuc ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npnrirlo 

|Jv|HIUC , 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
£=Glntamic Add, F=Phenylalanine, OGIycine, H^Histidine, 
Hsoleucine, K=Lysine, L=Leucine, MNVlethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=nn«ihlp nucleotide insertion 

"UUiHIUIw UUUvvUUV lua\«l WWII 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILI*CCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGWQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAWLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKTWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEEPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL. 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPfflVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLIRNHTGSLAVANNNPTITVADSLSCPVM 

QNVQPPKSSPWSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAGVDSSSTTSSASPMPNS 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPASAP 

APASAPAPVVPQPSKMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

1* It 

sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Gluiamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Lcucine, MHMethionine, 
N=Asparagine, P=Prollne, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










IGGLSLQSSPQPESLRPVNLTQEKNILPMTPVWAP 

VPNLNADLKKLNCSPDSFRCTLTNIPQTQALLNK 

AKLPLGLLLHPFRDLTQLPVITSNTIVRCRSCRTYI 

NP\FVSFIDQRR* KCNLCYRVND VPEEFMYNPLT 

RSYGEPHKRPEVQNSVTVEFIASSDYMLRPPQPAV 

YLFVLDVSHNAVEAGYLTI/LWCQSLLEVNLDKLP 

G\DSRTVRIGFMTFD\STYSFLQFTQEGLSQPQMLI 

VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPN 

MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 

QTQLPSLGAGLLQSREDPNQRSSTKWQHLGPAT 

DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 

CMSKYSAGCryYYPSFHYTHNPSQAEBCLQKDLK 

RYLTRKIGFEAVMRIRCTKGLSMHTFHGNFFVRS 

TDLLSLANINPDAGFAVQLSBEESLTDTSLVCFQT 

ALLYTSSKGERRIRVHTLCLPVVSSLSDVYAGVD 

VQAAICLLANMAVDRSVSSSLSDARDALVNAVV 

DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 

LKQKAFRTGTSTRLDDRVYAMCQDCSQPLVHLM 

KMIHPNLYRIDRLTDEGAVHVNDRIVPQPPLQBaL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFASIPQKMTHLPELDTLSSERARSFIT 

WLRDSRPLSPELFnVKDESPAKAEFFQHLIEDRTE 

AAFSYYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQGVLLHPYGVPMTVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGKILD 

VEIIFNERGSKGFGFVTFENSADADRAREKVLHGT 

VVAEGRKMVWNATARVMTNKKTVNPYTNGWK 

LNPWGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTDFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPIPAPNEVLNDRKEDIKLEEKK 

KTQAEIEQEMATLQYTNPQLLEQLKIERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQBPQGF/PTA 

PSISADANEHGS\KGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGfflGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRIAEEVPGFPKRAEA 

SRQFSETADRLELLRRAVMAAARATTPADGEEP 

APEAEALAAARERSSRFLSGLELVKQGAEARVFR 

GRFQGRAAVKHRFPKGYRHPALEARLGRRRTy 

QEARALLRCRRAGISAPVVFFVDYASNCLYMEEI 

EGSVTVRDMFSPLWRLKKTPQGLSNLAKTIGQVL 

ARMHDEDLJHGDLTTSNMLLKPPLEQLNTVLIDF 

GLSFISALPEDKGVTJLYVXEKAFLSTHPNTETVFE 



S£QD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

ariH rprfrfiip nf 

dUU ■C9IUUG vl 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
nentide 
sequence 


Amino acid sequence (A=AIanioe C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F~Phenylalanine, G=GIycine, H=Histidine, 
I=IsoIeucine, K«Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=*Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEVRLRGKKRSMV 
G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLLWLA 

LACSPVHTTLSKSDAKKAASKTLLEKSQFSDKPV 

QDRGL WTDLKAE SWLEHRS YCS AKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKRRGREMFEVTGLHDVDQGWMRAVRKHAK 

GL\P*CLGSCLRTGLTMISG/YVLDSEDEffiELSKT 

VVQVAKNQHFDGFVVEVWNQLLSQKRVGLIHM 

LTHLAEALHQARLLALLVIPPAITPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSKDLLGLNFYGMDYA 

TSKDAREPWGARYIQTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHVVFYPTLKSLQVRLELARELG 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMAVSIRGNADSIVACLVLMVL 

YLIKKRLVACAAVFYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLILLSAVSFAYYRDLVFCWFLHTSIFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAWL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQIISHYKEEPLTERIKYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLBCAVWKIKELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEKEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLS KERERTYNKSGRWF YLDD SEEK VH 

NRDSIKNFQKSSWIKQTGIYAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SF ARHQRCHTGKKP YE CDSCGKAFIQNTSLIRHW 

RYYHTGEKPFDCIDCGKAFSDfflGLNQHRRIHTG 

EKPYKCDVCHKSFNRYGSSLTVHQRIHTGEKPYE 

CDVCRKAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQLATHQRIHTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKP YECKECGKAFS QTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKR VHTGERS YNYKKSRK VFRQTAHL A 

HHQRIHTGESSTCPSLPSTSNPVDLFPBCFLWNPSS 

LPSP 


3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSGIGKATALEIAKRGGTVHLVCRDQAPAEDA 

RGEIIRE\SGNQNIFLHIVDLSDPKKIWKFVENFKQ 

EHKLHVL\VNNAGCMVNKREAHKKMDFEKNFG 

CQYSGVCTFLTTRPDPLCWRKNTDPRVriWSSG 

GMLVQKLNNQ*SPVRKNTIWMGTMVYAQNKVS 



SEQQ) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Hisudine, 
Wsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Try ptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ERQQWL1\ERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQAT\RQRLSIPVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDILVMSSVKGLAENEENKGFLR 

NWSGEHYRFV\SMWMART\SYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFIVDLLQMLEMNMAIA 

FPAAPLLTVILALVGMEAIMSEFFNDTTTAFYIILI 

VWLADQYDAICCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIQHSMIYFFHHYE 

LPAILQHVRIQ\EMLLQAPTLGPGTPTA\LPDDMN 

NNSGAPATAPVDSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAIIT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSVVLELLQALKLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKQMIASVPGCGTA 

AMECWQYINEVLDFMUDMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFffiCVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLPIPLDAGSHV 

ADHLIVILIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A • 


431 


2 


AFTRKCEETAFIVPQCEIIPTE/WVCRRIPTGSSLER 
NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 
QLIAAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 
RLYPQNCTP VDMKIEFG VH VTSKEILTD VIDNDS * 
RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQWKDHV 

TKPTAMAQGRVAHLIEWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WSSVDGEDSTDDSYDEDFAGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLAVPSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 

GVVSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAALIEGSATEVYAG 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTTRPDGSREEGKYKRNRLVHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARAADALLKAVAASSVAEKAVEAARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

PGGDQGPFSSPKAWPEEWGGAGAQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSRGPD 

AGCLTEELGEPAATERPAQPGAANPLWGAVAL 

¥ T"\T OT A T?T TTt/"\T T T* 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

ac id residue of 

auu iuiuuv v* 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leudne, M-Methionine, 
N«Asparagine, P=Proline, Q^Glutamf ne, R=Arginine, S=Serine, 
T=Threonine, V-Vaiine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V^possible nucleotide insertion 










EDSERKWKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYTVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

WKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETK1RRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

ED SERKV VKMLLRLLEDKNGE VQNL A VKWLG V 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYDCHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLERRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

WKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYK1A 

AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNErTRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknowo, *=Stop codon, ^possible nucleotide deletion, 
V=i>owible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTV1TAVKFLISDQPHPIDPLLK 

SFMVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLffiPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIMITLITEQLQK 

QTLDELKCTRFSISLPLPDHADISNCGNSFQLVSE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 

TTNHRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 

RGSGGGGGPQVPHQSPPKRVSSL/SVPPSSQCLFS 

MCPSSHTLQPSFLQPGPGPNDSSRPCAASPQSGSW 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 

SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 

NLIEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDHIAE/NSYFDARSLCA 
AELVCKEWQQVTSE*MLWKKLEERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPKn 
QVIETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 

LLPHFLGEPEDVYIVKNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVIERSTDGSSGLPTMEVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIRIAYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGI 

PPAE 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPAILHSLKFCRERVTFCHLP 

FQSKWLYVGTERGNIHIVNVESFTLSGYVIMWN 

KAIELSSKSHPGPWfflSDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

FICSHSDGTLTIWNVRSPAKPVQUTPHGKQLKD 

GKKPEPCKPDLKVEFXTTR 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRVVLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTKIAIGQTDNIIYVYKIGEDWG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*IQ 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYnVFGLAEGKVRLS 

NTKTNKSSTIYGTESYVVSLTTNCSGKGILSGHA 

DGYQR 


3761 


A 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNRIDDVSSMRFDLSH 
GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 
SMIFGVKCKHCRLKCHNKCTKEAPACRISFLPLT 
RLRRTESVPSDINNPVDRAAEPHFGTLPKALTKK 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=boleucine, K-Lysine, L=Leucine, M=Methioniae, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Ttareonine, V=Valiue, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPPVNPSP\GQR\DSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAERLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAnTSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEIIKGMGYL 

HAKGWHKDLKSRNVFYDNG\KVVrrDFGLF\GIS 

GVVP\EGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPS\FSLLMDMLEKLPKLNRRLS 

HPGHF*KSADENSSKWPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAVVLTDGKSQDDVKDAAQAARDSKITLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDELLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFl'n'SVINGSQWTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRNPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQARISAAHEALEINECATAYILLAEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQVTRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 

KKMKKKKYVNSGTVTLLSFAVESECTFLDYIKG 

GTQINFTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPWTHVARNAAAVQDGSQYSVL 

LnTDGVISDMAQTKEAIVNG\SKLPMSmVGVGQ 

AEFNAMVELDGDDVRISSRGKLAERDIVQFVPFR 

DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 

KAQGIRPPvSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 



1 1 w 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGlycine, H^Hisddine, 
JNIsoleacine, K-Lysine, IHLeucine, M==Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonioe, V=Valine, W=>Try ptophan, Y^Tyrosine, 
X«Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYRISFQ 

ESIFLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNYIAIDGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPERTADSLE 

RNEILEADTVDMATTKDPATVDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 

TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAEI 

ETCLNEVRDEIFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHffiKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFTNVIPEWHPLNAAHFGPCNNCNSKSQI 

RKMVLEKVSPIFMLHFVEGLPQNDLQHYAFHFE 

GCLYQITSVIQYRANNHFITWILDADGSWLECDD 

LKGPCSERHKKFEVPASEIHIVrWERKISQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPBCDISVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNDLPLTLEETIQKTASVSQLNSEAFL\LEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQWNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPERVTSQVSNLKKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCESIEDLLNELPYPIDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSfflPPPVPSEFNDVSQNT 

HLRQDHNYCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL | 

EKGEEPWLVEREfflQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKS YKCPDNDNSLTHGS SLGISKGIHREKP YECK 

ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALrVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3767 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKT)KQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGEHREKPYECK 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

nrirf residue of 

aUU m tolUUt wl 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, (^Glycine, H=Histidine, 
I=IsoJeucine, K^Lysine, L^Leucine, M^Methionine, 
N=Asparagine, PHProline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALrVHQRlHTGEKPYECCQCGKAFERKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFrVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SIIIKMSRKISKESKKVNISSSLESEDISLETTVPTD 

DISSSEEREGKVRITRQLIERKELLHNIQLLKJELS 

QKTMMTONLKVDYLTKIEELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMEmLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLSIPEYVSVRFYELVNPLRKEICELQV 

KKNILAEELSTNKNQLKQLTETYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVIELRRKHEILEASHMIQTKERSELSK 

EWTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNASREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYREVLQNLSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRITELQAQNSEHQARLDIYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYLESVRQ 

RDSKIDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GKMAIADLVDQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNLKFVVDGDTPLIENGKVVSIIAELLSTKTDM 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AKAIYERLFCWIVTRINDIIEVKNYDTTfflGKNTV 

IGVLDr^GFEIFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQREGIPWKHIDYFNNQnVDLVEQQ 

HKGIIAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDKILEFDRDFRIRHYAGDVVYS 

VIGFIDKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSMIALVDNLASK 

EPYYVRCKPNDKKSPQIFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVAYGKTKIFIRT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKAALTDRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLRRFEEALQTIFNRWR 

ASQLKSIPASDLPQVRAKVAAVEMLKGQRADL 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

LYKMDPTKQYKVMKTIPLYNLTGLSVSNGKDQL 

VVFHTiaDNKDLIVCLFSKQPTHESRIGELWGVLV 

NHFKSEKRHLQVVNVTNPVQCSLHGKKCTVSVE 

TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDVWPTLDTVRHEALLYTWLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEWGLNFSS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 0=Aspartic Acid, 
E==Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=G lata mine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkiiown;*=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










ATTPELLLKTFDHYCEYRRTPNGWLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRFLRHVPVYYVDYPGPASLTQIYGTFNRAMLR 

LIPSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

YIYSPREMTRWVRGIFEALRPLETLPVEGLERIWA 

HEALRLFQDRLVEDEERRWTDENIDTVALKHFP 

NIDREKAMSRPILYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDVPLVLFNEVLDHVLRIDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEKJAFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQ CKEGAQKEGLMLD SHEEL YKWFTS Q VIR 

NLHVVFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYIVPDYM 

PWYDKLPQPPSHREAIVNSCVFVHQTLHQANA 

RLAKRGGRTMAITPRHYLDFTNHYANLFHEKRSE 

LEEQQMHLNVGLRJKJKETVDQVEELRRDLRIKS 

QELEVKNAAANDKLKKMVKDQQEAEKKKVMS 

QEIQEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSIIMRENFIPTIVNFSAEEIS 

DAIREKMKK^Tv4SWSY>ryErVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQMIRDLEASIARYKEEYAVLISEAQ 

ADCADLAAVEAKVNRSTALLKSLSAERERWEKT 

SETFKNQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQASSLPADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDDDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TF VNFTVTRS SLQS QCLNE VLKAERPD VDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGRILDDD 

TniTLENLKREAAEVTRKVEETDIVMQEVETVS 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

DIYHNVLYENPNLKGVTDHTQRLSUTKDLFQVA 

FNRVARGMLHQDHITFAMLLARIKLKGTVGEPT 

YDAEFQHFLRGNEIVLSAGSTPRIQGLTVEQAEA 

WRLSCLPAFKDLIAKVQADEQFGIWLDSSSPEQ 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQrVGTEVKP 

NTPVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKKLHSLQPHACFRLFLTMEINPKVPV 

NLLRAGRIFVFEPPPGVKANMLRTFSSIPVSRICK 

SPNERARLYFLLAWFHAIIQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDKIP 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

FTTRSFDSEFKLACKVDGHKDIQMPDGIRREEFV 

QWVELLPDTQTPSWLGLPNNAERVLLTTQGVD 

MISKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRP\AWMRTLHTTASNWLHLIPQTLSHLKRTVE 

NDCDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTNYLRTLKNELVAKGILPXRSWSHY 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
Dentide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=GJutamic Acid, F-Phenylalanine, G=Glydne, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M^Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«Threonine, V=VaIine, W=Tryptophan, Y=»Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










TVPAG\MTVIQWGVPISARRI\KQLQNISL\AAASG 

GAKELKNIHVCLGGLFVPEAYITATRQYVAQAN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNAISTALPLTQLRWVKQTNT 

EKKASWTLPVYLNFTRADLIFTVDFEIATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSIIACYNELIQIEHGEVRS 

QFKLRACNSVFTALDHCHEAIEITSDDHVIQYVN 

PAFERMMGYHKGELLGKELADLPKSDKNRADL 

LDTINTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKIRHFVSLKKLCCTTDNNKQIHKIHR 

DSGDNSQTEPHSFRYKNRRKESIDVKSISSRGSDA 

PSLQNRRYPSMARfflSMTIEAPITKVINIINAAQEN 

SPVTVAEALDRVLEILRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVFTKNVHQSHSH 

LAMPITINDVPPCISQLLDNEESWDFNIFELEAITH 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VIEANYHSSNAYHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFIAC 

NAGSELAVLYNDT\AV\LESHHTALAFQ\LTVKDT 

KNCNIFKNID/RGNHYRTLRQAJIDMVLATEMTKH 

FEHVNKFVNSINKPMAAEIEGSDCECNPAGKNFP 

ENQILIKRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPVVMPVFDRNTCSIPKSQI 

SFIDYFITDMFDAWDAFAHLPALMQHLADNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAEIIQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKFVALTIDDICFSLNNNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLKALVD\RILSQTANYLRKQCDWHTAFKNGL 

KDTKDARDQLADHLAKWMEEIASQEKNITALEK 

AILDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLA\QAQAELKGLH 

RRQLALQEEIQVKENTIYIDEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLRLRLCVLNEILGTERDYVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVEFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKJPTVRAFLL 

SCMLLGGRKTTDIPLEGYL\LSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQ\SALQAMKTVCSNINETK 

RQMEKLEALEAAA/QSHIEGWEGSNLTDICTQLL 

LQGTLLKISAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLY1FRGRINTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 

RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 

QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 

PYIIAVLPRYVEIRTFEPRLLVQSIELQRPRFITSGG 

SNIIYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQLAEMKDDSDSEKQQQIHHIKNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, PHProline, Q=Glutamine, R=Arginlne, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPTIKSKKKLLQn 

DTTLLKCYLHTNVALVAPLLRLENNHCHIEESEH 

VLKKAHKYSELIIL YEKKGLHEKALQ VLVDQ SK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLPJDFPED GLKIFTEDLPE VESLPRDRVLGFLIEN 

FKGLAIPYLEHnHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLEISSYYDPGRLICDFPFDGLLEERALLLGR 

MGKHEQALFIYVH1XKI)TRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPSfflCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFLEK VLEENA QKKRFNQ VLKNLLHAEFLRV\ 

QEERILHQQVKCIITEEKVCMVCKKKIGNSAFAR 

YPNGVVVHYFCS\KEVNPADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 

KNHGPRLRLLLRTWMSRARQQTFIFTDGDDPELE 

LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

VYLGRPSLDHPIEATERVQGGRTVTTVKFWFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQVTLSHGGPENPQNVVNVAGGFSLHQ 

DPTRFKSIHCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLYITEPKTIQE 

LLCSPSEYRLE1LEWMCTRVWPSLQDRFSSLKGV 

PTEVKIQEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAAYTSAP 


3777 


A 


3 


413 


SEEDVIEGKTAVIEKRRKKRSSAGVVED/IGGEVQ 

NMLEGVGVDINKALLAKRKRLEMYTKASLRTSN 

QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 

DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 

LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALWITE 

RANPYFDLQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRILYQTPDSLVYWTIACG\GSR 

KEITEHWEWLEQ^LQTLSIFENE^ITTFVRGKI 

QGIL^EYNKTNDVKEDDDTEKFKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPm-PPPSTRERPPGCKTVFVGGLPE 

NATEEIIQEWEQCGDITAKKSKKNFCHIRFAEEF 

MVDKAIYLSGYRMRLGSSTDKKDSGRLETVDFA 

QARDDFYEWECKQRMRAREERHPvRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\Q 

VLLSWIERGEVNRRVSANQFYSMVQSANSHVRRL 

MNEKATHEQEMEEAKENFKNALTGILTQFEQrV 

AVFNASTRQKAWDHFSKAQRKNIDIWAKVHSEE 

LRNAQSEQLMGIRREEEMEMSDDENCDSPTKKM 

ivv LIHoAJjVjAr 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A= Ala nine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, (XJIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L»Leucine, M=Methionine, 
N»Asparagine, P^Proline, Q=Glutamine, R»Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y«=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V*possible nucleotide insertion 










HRAG SRD CLPP AACFRRRRLARRPG YMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKEIEALQARMFVLEAKDQQLRRE 

BEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYILSAELGEK 

CEDIGKKLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRPJCMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPWLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPVVAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKVVP 

YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARWEHWIEVAREC 

RILKNFSSLYALLSALQSNSIHRLKKTWEDVSRDS 

FRIFQKLSEIFSDENNYSLSRELLIKEGTSKFATLE 

MNPKRAQKRPKETGnQGTVPYLGTFLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQIKLLQSA 

^ININ I ol/\rL/liV^r vjA WrKA V tSKLob 1 Jao YNLoOtiL 

EPPSESASNTLRTKKNTATVKRWSDRQAPSTELS 



SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepuue 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Htstidine, 
I=»Iso!eucine, KHLysine, L=Leucine, M»Methlonine, 
N=Asparagine, P=Proline, Q=Glutamine, R»Arginine, S^Serine, 
T=Threonine, V=Valine,\V=Tryptophan, Y-Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 

\~nnpc!lila nnnlanKffa incartinn 

\— possiDie nucieouue luaeruun 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 

SSSSDVEEINISFVPESPDGQEBaCFWESASQSSPET 

SGISSASSSTSSSSASTIPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCHRVSLDVDNGNMYKSILV 

TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 

DDRKLKIPENANVFY AMNSTANYDFVLKKRTFT 

KGVKVKHGASSTLPRMKQKGLKIAKGIF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 

RNKLRVYYLSWLRNKBLHNDPEVEKKQGWTTV 

GDMEGCGHYRVVKYERIKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKVIYGSSAGFHAVDVDSGNSYDIYIPVfflQSQIT 

PHAIIFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 

DVVLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGWMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


LSPRQVDGLAGLQKGLSLSLLYQFLMNGIRLGTY 

GLAEAGGYLHTAEGTHSPARSAAAGAMAGVMG 

AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 

MFQALTEIGQKHGLVGLWRGALGGLPRVIVGSS 

TQLCTFSSTKDLLSQWEIFPPQSWKLALVAAMM 

SGIAVVLAMAPFDVACTRLYNQPHRCTGQGP\LY 

RGILDALLQTARTEGIFGMYKGIGASYFRLGPHTI 

LSLFFWDQLRSLYYTDTK 


3785 


A 


193 


813 


RRRGRHSLCGGKMLAYCVQDATVVDVEKRRNP 

SKHYVYIINVTWSDSTSQTIYRRY\SKFFDLQMQL 

LD\KFPI\ESGQKDPKQRIIPFLPGKILFRRSHIRDV 

AVKRLKPIDEYCRALVRLPPH1SQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTHHVVNCVTQKCLFVFHFKFSSSGNKE 

SKSL 


3786 


A 


3785 


1632 


EFVGRAASTTVVTRIAWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDIYSFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGYKPQAKAGQAPPKKAKSSDSDSDSSSEDEPP 

KNQKPKJTPWTVKAQTKAPPKPARAVAPKIANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVKAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAWSKATTK 

PPPAKKAAESSSDSSDSDSSEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGKAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAKNSEEEEEEKKKAAVVVSKSGSLKKR 

KQNEAAKEAETPQAKKIKLQTPNTFPKRKKGEK 

RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 

WGERANQVLKFTKGKSFRHEKTKKKRGSYRGG 

SISVQVNSKFDSE 


3787 


A 


3 


5078 


IPEG/RALSAEHTSSLVPSLHmLGQEQAILSGAV 
PASPSTGTADFTSILTFLQPTENHASPSPVPEMPTL 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Add, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, ENHistidiae, 
I=Isoleudne, K=Lysine, L^Leudne, M=Methionine, 
N=Asparagme, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=posstble nudeotide insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKD S VTAILGKNEEANVTIPLQ AFPRKE VLSLHT 

VNGFVSDFSTGSVSSPOTAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESnSGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTS AADAIKSQDFKDTA GHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYMYARTGHTTSTHTA/IARKHGHCLWPVV 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQISESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAWIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLDISETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GKPLLGTAAAKILSTIDSQRMALTLHHVVLLQAD 

PWKNPPNNLWIIAAVLAPIAVVTVIIIIITAVLCR 

KNKNDFKPDTMENLPQRAKPVQGFDYAKQHLG 

QQGADEEVBPVTQETVVLPLPIRDAPQERDVAQD 

GSTIKTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEDEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSDDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEWTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIGSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAIPAANRPGFTGYFIPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYIEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTMSTAALVKAIREEVAKLAKKQTDMFEF 

QV 


3788 


A 


2 


1737 


MKGLYTDAEMKSDNVKDKDAKISFLQKAIDVV 

VMVSGEPLLAKPARIVAGHEPERTNELLQIIGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDNKNVREEESRVHKNTEDRGDAEKERSTSRD 

RKQKEELKEDRMPREKDKDKEKAKENGGNRHR 

EGERERAKARARPDNERQKDRGNRERDRDSERK 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=ffistidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serlne, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibJe nucleotide insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKDRDR 

RRVKKGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSGSGKTVSNVITESHNSDNEEDDQFWEA 

APQLSEMSEIEMVTAVELEEEEKHGGLVKKILET 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDYIQEDVDAM 

QNELQM\YHSENRQHAEALQQEQRITDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKAMLKNEEKIQ 

KMVYSINLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATLAGLLLTAAGETFSGGCLFDEPYS 

TCGYSQSEGDDFNWEQVNTLTKPTSDPWMPSGS 

FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 

YFVSSKSNSPPGLLNVYVKVNNGPLGNPIWNISG 

DPTRT WNRAEL AI S TF WPNFYQ VIFE VITSGHQG 

YLAIDEVKVLGHPCTRTPHFLRIQNVEVNAGQFA 

TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 

SSRRFIASFNVVNTTKRDAGKYRCMI\RTEGGVGI 

SNYAELVWKEPPVPIAPPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 

RTKCADPMRGPRKLEWEVKSRQITIRWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHTITNLSPYTNVSVKLE.MNPEGRKESQ 

ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREP 

TQTY G VITLYEITYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIVVEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNG Y WNTPLLPYKS YRI YFQ AASRANGET 

KIDCVQVATKGAATPKPVPEPEKQTDHTVKIAG 

VIAGILLFVIIFLG VVLVMKKRKLVAKKRKETMS S 

TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 

THNLNGRSVSSPSSFTMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAPWDSAKKDENRMKNRYGNIIAYDHSRVRLQT 

ffiGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 

IYDFWRMVWHENTASIIMVTNLVEVGRVKCCK 

YWPDDTEIYKDIKVTLEETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDIML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

VFIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQDCEEFRTLNMVTFTLRVEDCSIALLPRN 

HEKNRCMDILPPDRCLPFLITIDGESSNYINAALM 

DSYKQPSAFIVTQHPLPNTVKDFWRLVLDYHCTS 

VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADLEEDnSRIFRIYNAARPQDGYRMVQQFQFL 

GWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGG 

EGRTWHCLNGGGRSGTFCAISrVCEMLRHQRTV 

DVFHAVKTLRNNKPNMVDLLDQYKFCYEVALE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
Deotide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E^Glutamic Acid, F-Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, KHLysine, L=Leucine, M^Methioolne, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threouine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKYIMEEHDSYSDQVWSIDELPSKQG 

YYLQGNYLRCVAEVGSFEHNLTTDLLNHLVFVQ 

KVFMKEVNEVIQKVSGGEQPIPLWNEHDGTADG 

DKPKILLYSLNLQFKGIQVTATTPSMRAVRFETG 

LDSLELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQIVKHQVYEEAGSDFHQVAYFKTRiGLRNA 

LREEISGSSDREAVLITLNRPIVYAQPVAFDRAVL 

FWLhfYKVAAYDNWNEQRMALHKDIHMATKEVV 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSNHTGDLDTGSALVLTEESTLITACSSESLVSK 

GHFKNFC IRF ADGFETS WDD WKPEIHGDLVMN A 

CWPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPNIGKRLNALGNTLTTLTGEED 

IDDIADLNSVNIADLSDEDEVDTMSPTEHTEATDY 

RRQAASASQPGELRGRKIMKRJVDIRELNEQAKV 

IDDLKKLGASEGTINQEIQRYQQLESVAVNDIRR 

DVRKKLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLKRMERASSRVGETEELPEIRVDAASP 

GPRVTFNIQDTFPEETELDLLSVTIEGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGEPFQTEEGRRDDSLSSTS 

EDSEKDEKDEDHERERFYIYRKPSHTSRKKATGF 

AAVHQLFTERWPTTPVNRSLSGTATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSK^KKKFQTWASTTHLMTGKKVPSSL 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALETTPITPVER 

NYTAVSSQDEDMGHFEIPDPMEES\TTSLVS\SSTS 

AYSSFPVDWVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRIRRSGGASFFESQSVSKSASKMDTTLI ! 

NISAVCDIGSASFKYDMRRLSEILAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSIEGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLWFAINLKQL 

NVQMNMSNVMGNTTWTTSGLKSQGRLSVGSNR 

DREISMSVGLGRSQLDSKGGWGGTDDVNALEM 

VAHISEHPNQQPSHKIQITMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEIF 

VHGDLKWDIFQVMISRSTTPDLIKIGMKLQEFFT 

QQFDTSKRALSTWGPVPYLPPKTMTSNLEKSSQE 

QLLDAAHHRHWPGVLKWSGCfflSLFQIPLPEDG 

MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 

HLEEPNIAFWTEAQKIWEDGSSDHSTYIVQTLDF 

HLGHNTMVTRTCGALESPMATITKrTRRRHENPP 

HGVASVKEWFNYVTATRNEELNLLRNVDANNT 



SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M-Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T-Tbreonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ENSTTVKNSSLLSGFRGGSSYNHETETIFALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSVVTEF 

TDHICVTMDAELIMFLHDLVSAYLKEKEKAIFPP 

RILSTRPGQKSPmHDDNSSDKDREDSITYTTVDW 

RDFMCNTWHLEPTLRLIS WTGRKIDPVG VD YILQ 

KLGFHHARTTIPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD 
HYEATAKHQATAKGNFKMIHILLYYKASTIIQDT 
EGNTPPHLVCD\RVEEAKLLVSQGA/SIYIENKEE 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


DIVPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKAIRRNPDTQWI 
SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 

RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 

NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 

GVTAWRKICPBFEGIGYASQMIVILLNVYYnVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 

TNGSLNGTSENATSPVIEFW 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPIRTLPLILILLALLSPGA 

ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 

LMVRRANDSKVVTSSFVVPPCRGRRELVSWDS 

GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 

ATESSREIPMFTLPRRNMESIGLGMARTGGMWI 

TVLLSVAMFLLVLGFIIALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLSSPLPGVPKPVFATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVGILINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTVVALLADWLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AAYRENTVGLHRFCPTENVAKINREVLHSYLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN 

ATSYHHSYEDTGLLCIHASADPRQVREMVEIITK 

EFE,MGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEfflQTAL 

SSKDGRLPRTYRLFR 


3798 


A 


73 


759 


KRLVEAGVPR1TDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTTLPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MBLVDTVGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LPWFLNDRPNKCPKGGLAAYSTSVNLTSDGQV 
LASRFMAYHKPLKNSQDYTEALRAARELAANIT 
ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

MILVDTVGFMALWGISYNAVSLINLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 

KKPALVAKSSILLDVKPWDDETDMAKLEECVRS 

Iv^AJDuLV WvjooiSJLVr V O I OlivivLV^lV^U V ViiUUJV 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVADEFSPEEWKCLDPAQQNLYR 
DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 
LKIHETAAKPPAICSPFSQDLSPVQGIEDSFHKLIL 
Kit YJblvCAiiiJbN LyLKlvU 
VYQCLSTTQSKJFQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIAIYFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSILIQHRRIHTGARPYECGQCGKSF 

o f\xs cot i r\\jr\\7\7XJ r vnx3Ti tyvrcoxTV /"•/TMGi?c/"\r , G ct 
bl^KSULlv^rivJ V Vrl 1 CjliKr Y bUrMivCuJNor aijUooL- 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 
QHLKRLKKSGLGHLKWTKAEDIDIETPGSILVNT 
NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG 

OTV^TT T>T CTCAT XTXrCTTC'AVA Af\nXMVf\Ql AXXfTW 

VFSIIM 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
LLETLLLAAHMTADQGIASSQRCLL 


3805 


A 


1 


385 


QSADTLFPGDINFNVSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 

KJcrK 1 bob V r Jr Kr Aoriv V 1 Kor r c. 1 AAr V bUMAKK 

SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVILCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF*SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRIKRLFP 

GHPAEENGAIAAGDIELGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATPTn^rT^pn n^RfjnT nfiTVPPnMOOK'AWfiT 

j\ i \-, i jjjv^ i or uajdj\u\^juvj vj i v rr^ivi\£\jR»A w vj i_* 
RPESSQKAIREGTMGAKTERDLGPVP 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, EWfistidine, 
I=Isoleucine, K~Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
possible nucleotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKAIAGGAGLW 

AVLWGSERTPPYR*GN*NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDVVRLVVGHLAEA 

DWHKTDLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRLIRHMGNNEYGEMEAERLAAmLTLP 

EDLARMYRDDITVTVVYFNSESIGAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALF1EGEG 

MLRFKKTIFSALENDPLFARSPGADLSLEKYREL 

NFLRCKPJFEYDFLSVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

KIFRMEIFGCFALTELSHGSNTKAIRTTAHYDPAT 

EEFIIHSPDFEAAKFWVGNMGKTATHAWFAKL 

CVPGDQCHGLHPFIVQIRDPKTLLPMPGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKDVRQRFGASLGSLSSGRVSIVSL 

AILNLKLAVAIALRFSATRRQFGPTEEEEIPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GLASGDRSARQAELGREIHALASASKPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNN1LLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGILDQKFEVSSVADCLDSAVA 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTVVQRFHEHVHQPSV 

PPSLRAVLGRLSALYALWSLSRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDVIAP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGCTLTTTYAHPRPTPTNFLPAISTMAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYQ 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTDVKKRLERALMETEAPLQVARECLF 

HREKRMGIDLVHDEVEAQLLTVNV GEMHQSQA 

A 


3810 


A 


3 


518 


VIQELEGGSGADLGEHSCRPASQPRFPRPAEARS 
HPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 
FSEQELKQWYKGFLKDCPSGILNLEEFQQLYIKF 
FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 
SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 
EIIE 


3811 


A 


81 


1147 


GCGYGCSGAGGAAIGEPMAKWGEGDPRWIVEE 

RADATNVNNWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEIPNLSDENSV 

DEVEISVSLAKDEPDTNLVALMKEEGVKLLREA 

MGIYISTLKTEFTQGMILPTMNGESVDPVGQPAL 

KTEERKAKPAPSKTQARPVGVKIPTCKITLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF 

HMVDGNVSGEFTDLVPEKfflVMKWRFKSWPEG 

HFATITLTFIDKNGETELCMEGRGIPAPEEERTRQ 

GWQRYYFEGIKQTFGYGARLF 


Jo 12 


A 

A 


20 




PtAJ 1 AAa i rlAYDKKAKCKQQv^V^QQQNuuQlNKV 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPTIAS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Pbenylalanine, G=Glycine, H=ffistidine, 
Hsoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


ctepprrstrtpaalaslrpytdyvwsdqilqes 

edfftlieshegkplklmvynsksdscrevtvtp 

naawggegslgcgigygylhriptqppsyhkkpp. 

gtpppsalplgapppdalppgptpedspsletgsrq 

sdymeallqapgssmedplpgpgspshsapdpdg 

lphfmetplqppppvqrvmdpgfldvsgislldn 

snasvwpslpssteltttavstsgpedicssssshe 

rggeatwsgsefevsfldspgaqaqadhlpqlt 

lpdsltsaaspedglsaelleaqAeeepastegld 

tgteaegldsqaqistte*hpgl*qgp 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIWQRAECRPAASE 

NYMRLKRLQIEESSKPVRLSQQLDKVVTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPWYLKEDLKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPERIIQYYGPATWAQDGSRGYCT 
PIYlN^NrfflRLQAVLEIIMNERANALDLLAQQTTK 
MRNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIMEITARMRKLAHIPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKKEEKKKWKDLKLMKKLERQPxAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSIL 

DNAQSPELRTYLAGQIARACAIFCVDEIWFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREGVVVDRPTRPGHGSFVNCGMKKEVKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQLPNFRHALWFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

URTEEAILISLAALQPGLIQAGARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLIVDESLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVnQQWFSKSGPWTT 

SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 

TMFIJINRKETDLCSGRSKVNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTIKHAVALESRHQKGELQC 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTRYFRQRLQEMGFIIYGNENASWPLLLYMPG 

KVAAFARHMLEKKIGWWGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


3818 


A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG 

QYTVDVEGHGCTFIQATLKYNVLLPKKASGFSLS 

LEIVKNYSSTAFDLTVTLKYTGIRNKSSMVVIDV 

KMLSGFTPTMS SIEELENKGQVMKTEVKNDHVL 

FYLEhrVFGRADSFTFSVEQSNLVFNIQPAPGMVY 

DYYEKEEYALAFYFflNSSSVSE 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Hlstidine, 
I=Isoleucine, K=Lysine, L=Leucine, MNMethionlne, 
N=Asparagjne, P=ProIine, Q=Glutamine, R=Arglnine, S=Serine, 
"^Threonine, V=Valine, W=f ryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3819 


A 


1 


1483 


RIPDSnSRGVQGLPRDTASLSTTPSESPRAQATSR 

LSTASCPTPKVQSRCSSKENILRASHSAVDITKVA 

RRHRMSPFPLTSMDKAFITVLEMTPVLGTEIINYR 

DGMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 

ADGPGDRFIIGESQAGEQPTQTVMPGQVMRVTT 

GAPIPCGADAVVQVEDTELIRESDDGTEELEVRIL 

VQARPGQDIRPIGHDIKRGECVLAKGTHMGPSEI 

GLLATVGVTEVEVNKFPVVAVMSTGNELLNPED 

DLLPGKIRDSNRSTLLATIQEHGYPTINLGIVGDN 

PDDLLNALNEGISRADVIITSGGVSMGEKDYLKQ 

VLDIDLHAQIHFGRVFMKPGLPTTFATLDIDGVR 

KIIFALPGNPVSAVVTCNLFVVPALRKMQGILDP 

RPTIIKARLSCDVKLDPRPEYHRCILTWHHQEPLP 

WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 

VELHKGEVVDVMVIGRL 


3820 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGVVYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTKAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCroVNECWAS - 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

ED VNECEAQRCSQEC AMY GSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMffl 

FF1TFAL 


3822 


A 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWDLAS 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AJKAl^VVKALKAFVRDPAPTBCPLVLSLHGWT 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H^BQstidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Ttyptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SHIERYKKDLKSWVQGNLTACGRSLFLFDEMDK 

MPPGLMEVLRPFLGS S WVVYGTNYRKAIFIFISN 

TGGEQINQVALEAWRSRRDREEILLQELEPVISR 

AVLDNPHHGFSNSGIMEERLLDAVVPFLPLQRHH 

VTlHCVLNELAQLGLEPRDEVVQAVLDSl'll-i'FE 

DEQLFSSNGCKTVASRIAFFL 


3823 


A 


1 


3174 


YGCEKTTEGRIPLKNIYRLFS ADRKR VETALEA C 

SLPSSRNDSDPQEDFTPEVYRVFLNNLCPRPEIDNI 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVLIEKYEPNNSLARKGQISVDGFM 

RYLSGEENGVVSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTEISFKEVIEAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGWLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNY1QPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVKI1SGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEPI 

VFKK WLPTLACLRIA VYEEGGKFIGHPJLPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTIEELKQQKSFVKLQKKHYKEMKDLVKR 

HHKKTTDLIKEHTTKYNEIQNDYLRPvRAALEKS 

AKKDSKKKSEPSSPDHGSSTffiQDLAALDAEMTQ 

KLIDLKDKQQQQLLNLRQEQYYSEKYQKREHIK 

LLIQKLTDVAEECQNNQLKKLKEICEKEKKELKK 

KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEVVQYDCRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

BPGKEFDTPL 


3824 


A 


1 


426 


ILHWF VHR WS GRNNREKIG VHVGFEEILNMEP Y 

CCRETLKSLRPECFIYDLSAWMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 

ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNKIPVVVERYPRETFLPPLDKTKFLVPQ 
ELTMTQFLSIIRSRMVLRATEAFYLLVNNKSLVS 
MSATMAEIYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


1 


1237 


PEKXFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQ QLNLRTHMADENKNEY AAQLQNFNGEQ 

HKHFYVVIPQIYKQLQEMDERRTIKLSECYRGFA 

DSERKVEPIISKCLEGMILAAKSVDERRDSQMW 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASkQ 

ESGKMDAKTTVGKAKGKLWLFGKKPKGPALED 

FSHLPPEQRRKKEQQRJDELNRELQKESDQKDAL 

NKMKDVYEKNPQMGDPGSLQPKLAETMNNIDR 



SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location ' 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I«Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=po55ibIe nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPAIGHCKAIYPFDGHNEGTLAMK 
EGEVLYHEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRNDSVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVXP 

DASDQEPEGLTLLVPDIQKTAErVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

CLSELNTWHGRPEEKWNPQTSSFLQVLVSVQSLI 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNIRQ 

ATVKWAMLEQIRNPSPCFKEVIHKHFYLKRVEIM 

AQCEEWIADIQQYSSDKRVGRTMSHHAAALKRH 

TAQLREELLKLPCPEGLDPDTDDAPEVCRATTGA 

EETLMHDQVKPSSSKELPSDFQL 


3828 


A 


1415 


845 


PRVPATLVSLDPWHCFPTAGRLAGSTWVPPACT 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGDMSEFPLDPQLSKSELASCEFDCVDEVLTIA 

AMVTGILNDYSFSFFANLH 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVIEATELKACKPNGKSNPYCEISMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMMEESGIETTPPGTPPPNPAGLAATAMSSTPV 

PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 

SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 

NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 

DITRGHAGRAPQTPLMPSFSAPSGTGLLPTPITQQ 

ASLTSLAQGTGTTSAITFPEEQEDPRITRGQDEAS 

AGGIWGFDCGVAGNPMVKSVLDKTKHSVESMIT 

TLDPGMAPYIKSGGELDIVVTSNKEVKVAAVRD 

AFQEVFGLAVWGEAGQSNIAPQPVGYAAGLKG 

AQERIDSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLWEDPVHGIHLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAIAGMYKQRLP 

PRTV 


3831 


A 


5 


674 


FWTPvSAWHEGLQQMKANDPSLQEVNLYNEKNIP 

IPTLREFAKALETNTHVKKFSLAATRSNDPVAIAF 

ADMLKWTTLTSLNIESHFITGTGILALVEALKEN 

DTLTEDCIDNQRQQLGTAVEMEIAQMLEENSRIL 

KFGYQFTKQGPRTRVAAAITKNNDLAWQKDTQ 

EQTSIWQWSQSIAGFNPQFEVQGQNARSWMEE 

LGKAFHQFVRRELKQTEGKLP 


i 832 


A 

A 


164 


782 


r? r» xx r\ rrvfc /nr\\r A T"?orir7T"» r\nTronrr\r i rr\nn/ r 'T oT\r\r\TT 

EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLDGAGVRASDLEDEESAARGPSQEE 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glyciue, H=Histidlne, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=0"ryptophan, Y=TVrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 

CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 

DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 

REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 

DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIIEMACEKEENINQDLKENETV 

MEHTKRHSDPDKSLQDEVSPRKNDIISVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKIVQANKLLQNQEPVNDKRERKLKFKDQLVDL 

EVPPLEDTTTSKNYFENERNMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRmVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKIHAVTHSSTGEPLAYIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAfflSPVTST 

YCLSPRQKELQKQLEEKREKLKREEERRKIEEEK 

EKKRENDIVFKAWLQKKREQVLEMRRIQRAKEI 

EDMNSRQENRDPQQAFRLWLKKKHEEQMKERQ 

TEELRKQEECLFFLKGTEGRERAFKQWLRRKRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEEIWSLLFLAAEQLLEDLRNDSSDYW 

CPWSALLSAAGSLSFQGRVSHDEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTNSARGKGQDDEVRTLMANGAPFTTDWFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 

IALEKNNAEILVILQEAMQNQVNVNPERANPVTD 

PVSMAAPFIFTSGEVVNLASLISSTNTKTTSGDPH 

ASTVQFSNSTTSVLATLAALAEASVPLSNSHRAT 

ANTEEIIEGNSVDSSIQQVMGSGGQRVITIVTDGV 

PLGNIQTSIPTGGIGHPFIVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAW 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MffiDNKENKDHSLERGRASLDFSLKNEVGGLIKA 

LKffQEKHVNLLHIESRKSKRRNSEFEIFVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFTLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

KD>HATIKRRKYFADLAMNYKHGDPIPKVEFTEE 

EIKTWGTVFQELNKLYPTHACREYLKNLPLLSKY 

CGYREDNIPQLEDVSNFLKERTGFSIRPVAGYLSP 

RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 

ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 

KLATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 

T T/TT A T CPU A l^'\ni r TirnDVTT^Vi*M3r'T n"rcAn\ r\/T? 

LKHALSiJxlAKVJ^rUrM 1 CK.v?ECLI i rFvJD VYF 
VSESFEDAKJEKMREFTKTKl^ 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Add, ^Phenylalanine, G=Glydne, H=EQstidine > 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^yrosine, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nudeotide insertion 










VfU-JSiJ I K.M 1 oAJYUNllIA£riJJ!_..L> V V OJJALAK.V bKivr 
SI 


3839 


A 


3093 


520 


MVNrTVDQDlAIMDKKANIRNMSVIAHVDHGKS 

TLTDSLVCKAGIIASARAGETRFTDTRKDEQERCI 

HKSTAISLFYELSENDLNFIKQSKDGAGFLINLID 

SPGHVDFSSEVTAALRVTDGALVWDCVSGVCV 

QTETVLRQAIAERIKPVLMMNKMDRALLELQLE 

PEELYQTFQRIVENVNVnSTYGEGESGPMGNIMI 

DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 

AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 

IMNFKKEETAKLIEKLDIKLDSEDKDKEGKPLLK 

AVMRRWLPAGDALLQMITIHLPSPVTAQKYRCE 

LLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KKEDLYLKPIQRTlLMMGRYVEPIEDVPCGNrVG 

LVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPV i 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

IEESGEHIIAGAGELHLEICLKDLEEDHACIPIKKS 

DPVVSYRETVSEESNVLCLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARKIWCFGPDGTGPNILTDITKGVQYL 

NEIKDSWAGFQWATKEGALCEENMRGVRFDV 

HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 

RLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE 

ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTG 

u Ar r CjC V r uti W QlLr GDrr DN obRrSi^ V V AETR 

KRKGLKEGIPALDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLA1WERIJCEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

CDVTO n/l^ VAVATCD AD I/VTCCH AT T>OTT VTXTET3AT1 

btJK.1 aWKYv^V 1 ERQR1Q llirDQLRalLNNEEQR 
ELQRLEEEEKKT 


3841 


A 


2 


405 


GKAFSCFIYLSQHRRTHMAEKPYECKTCKKAFS 
HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 
LRHERIHTGKKSYECQQCGKAFTRSRFLRGHEKT 

TJ'T'/^ r?T/" X ICLTE f~*VE T/" A T OCT OCT ITDIiyDTmlrpnT 

L 


'3842 


A 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDFTS 

T/l/OCTA JTK /f "V/TT T TACT TT T17T T TT7A AT\S/~~*\m f/TTPT/ A T7I7 

V VofciMM YILL VrLTL wLLLbMl YC YRK. VSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRIDDFVRRVESKATSARCGLWGSGPRRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKXITESVAETAQTIKKSVEEGKIDGIID 

KTnGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQILALSADKRNFLRDPPAGVQFNFDF 

DQMYPVALVMLQEDELLSKMRFALVPKLVKEE 

VTWRNYFYRVSLIKQSAQLTALAAQQQAAGKEE 

KSNGREQDLPLAEAVRPKTPPWIKSQLKTQEDE 

cCiiij i or vj v our v dj>/vtjl//\\^±n i^i\v^j&jLii^iNJSJ^iVLCVci^ 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
pepuue 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=>IsoIeucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutemine, R»Arginine, S=Serine, 
T=Threonine, V^Valine, W=OTryptophan, Y=Tyrosine, 
X=Un known, *=»Stop codon, /^possible nucleotide deletion, 

v— possiuie uucicouue iiiacruuu 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPPAQBPEAWLLLANWWLILVPLKDRLIDPLLL 

RCKLLPSALQKMALGMFFGFTSVIVAGVLEMER 

LHYEUHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEIFASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 

ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYfflGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHTV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAEEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHTOHEIETLQNKIKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

IVffiTmgMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHTOHEIETLQNKIKNLREVRGFILKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


1 


1257 


MWSAVLTAFHTGTSNTTFVVYENTYMNITLPPP 
FQHPDLSPLLRYSFETMAPTGLSSLTVNSTAVPTT 
PAAFKSLNLPLQITLSAIMIFDLFVSFLGNLWCLM 
VYQKAAMRS AINILLA SL AF ADMLL A VLNMPF A 
LVTILTTRWIFGKFFCRVSAMFFWLFVIEGVAILL 
nSIDRFLITVQRQDKLNPYRAKVLIAVSWATSFCV 
AFPLAVGNPDLQIPSRAPQCVFGYTTNPGYQAYV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C= : Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F~Phenylalanine, OGIycine, H=Histidine, 
Msoieucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S»Seriiie, 
T=Threonine, V«=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
V=possible nucleotide insertion 










1LISLISFFIPFLVILYSFMGILNTLRHNALRIHSYPE 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

ILILFAVFIVCWAPFTTYSLVATFSKMFYYQHNFF 

EISTWLLWLCYLKSALNPLIYYWRIKKFHDACLD 

MMPKSFKFLPQLPGH rKKRIRPSA V Y VCCjEHRT 

W 


3848 


A 


3 


2827 


ssavaarrrrswaslvlaflgvclgitlavdrs 

nfktceessfckrqrsirpglspyralldslqlgp 

dsltvhlmevtkvllvlelqglqknmtrfride 

leprrpryrvpdvlvadppiarlsvsgrdensve 

ltmaegpykiiltarpf rldlledrsllls vnarg 

llefehqraprvsqgskdpaegdgaqpeetprd 

gdkpeetqgkaekdepgaweetfkthsdskpyg 

pmsvgldfslpgmehvygipehadnlrlkvteg 

gep yrl ynld vfq yel ynpmal yg s vp vll ahn 

phrdlgifwlnaaetwvdissntagktlfgkmm 

dylqgsgetpqtdvrwmsetgiidvflllgpsisd 

vfrqyasltgtqalpplfslgyhqsrwnyrdea 

dvlevdqgfddhnlpcdviwldbehadgkryft 

wdpsrfpqprtmlerlaskrrklvaivdphikvd 

sgyrvheelrnlglyvktrdgsdyegwcwpgs 

agypdftnptmrawwanmfsydnyegsapnlf 

vwndmnepsvfngpevtmlkdaqhyggwehr 

dvhntyglyvhmatadglrqrsggmerpfvla 

raffagsqrfgavwtgdntaewdhlkisipmcl 

slglvglsfcgadvggffkwepellvrwyqmg 

ayqpffrahahldtgrrepwllpsqhndiirdal 

gqrysllpfwytllyqahregipvmrplwvqyp 

qdvttfniddqyllgdallvhpvsdsgahgvqv 

ylpgqgevwydiqsyqkhhgpqtlylpvtlssip 

vfqrggtivprwmrvrrssegmkddpitlfvals 

pqgtaqgelflddghtfnyqtrqefllrrfsfsg 

ntlvsssadpeghfetpiwiervviigagkpaaw 

LQTKGSPESRLSFQHDPETSVLVLRKPGIKvAS 
WSIHLR 


3849 


A 


1 


1717 


RARNARGCWGVCRSGFSSAVCGAARMEQVAEG 

ARVTAVPVSAADSTEELAEVEEGVGVVGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKILDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKKIAENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKKKKKLRQREEKSPDDLKKKKA 

KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 

EELKESKKPKKDEVKETKELKKVKKGEIRDLKT 

KTREDPKENRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLDSAMSAEEDTDVRGRRKKKTPRKAED 

TRENRKLENKNAFLEKKTVPKKQRNQDRSKSAA 

ELEKLMPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKRNESKKPKKDEVKETKELKKVKKGEIRD 

LKTKTREDPKENRKTKKEKFVESQVESESSVLND 

SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 

GLEHGFEKPLDSAMSAEEDTDVRGRRKKKTPRK 

AEDTRENRKLENKNAFLEKKTVPKKQRNQDRSK 

OA ACT CVT \^D\/C A ATDVPTJDT CPrCDPT TI70TT\C 

AEEDKETKRNESKKPKKDEVKETKELKKVKKGE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=€lutamic Add, F=Pbenylalanine, G=Glycine, H^Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=*Tyrosiue, 
X=Unknown, *=Stop codon, possible nudeotide deletion, 
\=possible nudeotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLES SLESLVFDLRTKKRISE AK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKWRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTELSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRITKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTIDLTCNDYISVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCEIK 

GTEPrWDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPS SRLGDS WLPRPIP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNS SPL VGPECDHPKI 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNIQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP*PQNVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATANSPQLSSEIENLMSQG 

YSYQDIQKALVIAQNNIEMAKNILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYVVTSQVVNTANEAREVAFDLEIPK. 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA 

MSGENAGLVRASGRTMEQFITHLTVNPQSKVTF 

QLTYEEVLKRNHMQYEIVIKVKPKQLVHHFEIDV 

DIFEPQGISKLDAQASFLPKELAAQTIKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAHFFAPQNLThMNKTfVVFV 

IDISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGIEILNQVQESLPELSNHASI 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQ YYEG SEI W AGRIADNKQSSFKAD V Q A 

HGEGQEFSITCLVDEEEMKKLLRERGHMLENHV 

ERLWAYLTIQELLAKRMKVDREVRANLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHFIIHVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaniue, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=M ethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LGIANPATDFQLEVTPQNITLNPGFGGPVFSWRD 

QAVLRQDGVVVTINKKRNLVVSVDDGGTFAEVV\ 

LHRVWVKGSSWHQDFLGLLMCWDKSIGMSSPGR 

KGCWGQ\FFHPIRFLKVS*HPPPGSDPQKAQMPT 

MVVRNPPGLTVTVRGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*I\TDCAYTDYI\VPDEF 


3852 


A 


39 


1735 


TQVAEAGRGEGWAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIW\DF\LTRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNTVSQWDVLSGDCDQRFRF 

PSPILKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHV VLP VDDDSDLNVVA SFDRRGE YIYTGNAK 

GKDLVLKTDSQDLVASFRVTTGTSNTTAIKSIEFA 

RKGSCFLINTADRHRVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYTVAGSARQH 

ALYIWEKSIGNLVKILHGTRGELLLDVAWHPVRP 

IIASISSGWSIWAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGTIWAGLKVQVQPRF 

LWILCFSMEETQGELTSSCGSKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKYITKNLLSEKNVCKIYLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQRIHSGVK 

PYECKECGKAFSRVRDLRVHQTIHAGERPYECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRfflSQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFSSRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAFfflSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKP YICNEC GKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEBCPYICNECGNAFICS 

YRLTLHQRIHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHIVHTG 

EKP YKCKECGKAF S VN SELTRHHRIHTGEKP YQC 

KJECGKAFIRSDQLTLHQ\KIILVR\NPMHNVKRIR 

WPLENAL* QRICNLRNFLFVTEHVGIPFTSCSQFI 

RNYFVC 


3854 


A 


108 


894 


LQSCWVPGIPWPSVGWLSWLKDLPSCEIHSASLS 

AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 

DNLSTDDINTSSSISSYANTPASSRKNLDVQTDAE 

JCHSQVERNSLWSGDDVKKSDGGSDSGIKMEPGS 

KWRRNPSDVSDESDKSTSGICKNPVISQTGSWRR 

GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, MHVIethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T~Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SNGPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP*LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATELPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 

DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 

VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 

DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 

VVYDITNQETFARAKTWVKELQRQASPVSIVVGL 

AGNKADLANKRMVEYEEAQAYADDNSLLFMET 

SAKTAMNVNDLFL\AIA*EVAKRVNPQNLG\G\A 

AGRSRGVDLHEQS\QQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTIRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRKNVTGILWNLSSSDHLKDRLAKKTPLEXQLIAD 

LGV*APLSGAGGPP\LIQQNASEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEWGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

RCELNRHTTEAAAGALQNITGGNDPRGPGGLSRL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVV\SHLI\EKLPGSVGEKSPPAE 

VLV\NI\IAVFNNLGWLASPyALARDLLYFDGLRK 

LIFIKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LKPEHCTVNVDNSLSIPVIAAELVVRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQDMASQ 

MFALPLK*PVTAAFHDSSMPSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIPTEN1HLQNL/PILGPRTAVFHG 

LLTEAYKTLKERQRSSLPRKEPIGKTTEAVSGRSS 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEIEQNSAMAPRKRGGRGISFIFCCFRNNDHPE 

ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

LVDELDLTDKHREAMFALPAEKKWQIYCSKKK 

DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 

EEEEERSKTIESLKTALRTKPMRFVTRFIDLDGLS 

CILNFLKTMDYETSESRfflTSLIGCIKALMNNSQG 

RAHVLAHSESINVIAQSLSTENIKTKVAVLEILGA 

VCLVPGGHKKVLQAMLHYQKYASERTRFQTLIN 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

av4U 1C9IUUC VII 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npntidc 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K«=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=»Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown , *=*Stop codon, /^possible nucleotide deletion, 
\=nossible nucleotide insertion 










DLDKSTGRYRDEVSLKTAIMSFINAVLSQGAGVE 

SLDFRLHLRYE\FLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHTOTKSATQM 

FELTRKRLTHSEAYPHFMSILHHCLQMPYKRSGN 

TVQYWLLLDRIIQQIVIQNDKGQDPDSTPLENFNI 

KNWRMLVNENEVKQWKEQAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQVKQQVADLTAQLHELSRRAVCASIP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKILDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEIKRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLITIVENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS 

DVEDLLAEAKDLFTBCAVKHFGEEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKR1TNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDPS 

LEFLVVSEETYRGGMAINRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF 

VIDSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DGIINRKVLGSRVFGNKKQLKILTDIMWPIIAKLA 

REEMDRAVAEGKRVCVIDAAVLLEAGWQNLVH 

EVWTAVBPETEAVRRJVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHWLSTvCGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPWRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEBLVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTVVDHSRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTfflGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

GGHWPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A a Alanine C==Cysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G==Glycine, H=Histidine, 
I=Isoleucine, KpLysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GJummine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

WSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVT)KEKNKEVVVKFIKKEKVLEDCWIEDPK^ 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAGVQ 

SRLVSAVGYLRLKDnHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTDEYCAPEVLMGNPY 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAVVFGTWDIISRS 

GEKBPVSVWMKRMRQERRLCCWVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCnSGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

GGHVWRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVTVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFGCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVWKFIKKEKVLEDCWIEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\Q 

oivL V oA VUl LjISJ^puJIiiijsjJLi&j^ 1 V UxaUr 1 USX»1 

DFGSAAYLERGKLFYTFCGTBEYCAPEVLMGNPY 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K-Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q»Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3862 


A 


399 


2069 


TMDRSKRNSIAGFPPRVEVRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYD1AVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

WGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPG VKRLS SLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNSIAGFPPRVEVRLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGBFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEELSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEEPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

RAKPSNFLLDRKKTDKLKKK1CKRKRRDSDAPGK 

EGYRGGLLKLEAADPYVETPTSPTLQDIPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMAKNDGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMIECNECHTWIHLSCAKIRKSN 

VPEVFVCQKCRDSKFDIRRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLTIARRRGRRSMPVSLEDSGEPTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGWSQAGKDDRESKLEGKAAQD 

IKDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Add, 
E=G!utamic Acid, ^Phenylalanine, G=GIycine, H^Histidine, 
l^lsole urine, K~Lysine, L=Leurine, M=Methionine, 
N=Asparagine, P=ProIine, Q=GJutamine, R=Arginine, S=Serine, 
T=Threonine, V«=Valine, W=*Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLERNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTSIGTIEQKSSEDQGIKGRIEKAANPSGKK - 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVEEAPGASKCIGPGCCHVAQPDSVYCS 

NDCDLKHAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEKKETTVK 

KAWVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANV AAAT 

PAIKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPWPSVPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKEIL 

WK/PvFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEISLAKLVPvLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEAIPDLEDSPP 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQ VPS AEDEPAPKKQKL S 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTIWKGFINMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAYISLYSYFSSRGRFGVVA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRBLAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQrrVVLPHSSCELLYLGTESGNVFWQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLWrWDLQGSRVLY 

HFLSSQQLENrWWQRDGRLLVSCHSDGSYCQWP 

V S SEAQQPEPLRSL VP YGPFPCKAITRIL WLTTRQ 

G\LPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAWTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMBLAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTTYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLWSEEQFKVFTLPKVSAK 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanlne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K-Lysine, IHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G!utamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LKLKLTALEGSRVKRVSVAHFGSRRAEDYGEHH 
IA\TLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 
ASCVFTKYGQGFYLISPSEFERFSLSTKG\LVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

nccvmiPT \T\im , o at t cficd a at/^wtijtd'd'dti//^ a 
UtlbKA^rOL V MilKAJ^MJilKAA 1 (j\ V riliirr W OA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITWLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

GVLPFITFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALVVLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPWGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 

LKLKLTALEG SRVRRV S V AHFG SRRAED YGEHH 

LAVLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKG\LVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

flTS'C'l/' f~\T)f~ll \/TliffT-T> ATT ©TYCO A A r TY■ , \\7IJTI^T>T*\T^/* , A 

ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPVVSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRWGGFGAASGEVPW 

QVSLKEGSRHFCGATWGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRWLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGDKALYESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAKAE 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKSVFEEEVRETRRRHERRLVEVDSSRQQEYDFK 

MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 

AKI SSnONDKAA^AARFFI KFARMRT F°,T WfiT 
SGLQKQASAAEDRIRELEEAMAGERDKFRKMLD 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsolencine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHGWQRWLPPGPAGLGLGQR\HIEEIDLEGKFV 

QLKNNSDKDQSLGNWRIKRQVLEGEEIAYKFTP 

KYILRAGQMVTVWAAGAGVAHSPPSTLVWKGQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

YVM 


3869 


A 


1 


1942 


RYRAGIPGDGRKDYIRLTRPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLERIMCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPVTn\GAI\CEECGKQlGGGDIAVF\ASRASL 

GLLLGQPSCFWCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEIIFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGERIPLPPHLCRPMP 

IVA 


3870 


A 


2 


3485 


fvwrvfyvhascmpprarswegahapvgmhv 

aeahacssqqqqmppaqfwmlewllhlcafls 

tpsfphwcccsnphgsiadkpeeivpaskpsraae 

nmaveprvatikqrpssrcfpagsdmnsvyerq 

giavmtptvpgspkapflgiprgtmrrqksidsri 

flsgiteeerqflappmlkftrslsmpdtsedippp 

pqsvppsppppspttyncpksptprvygtikpafnq 

nsaakvspatrsdtvatmmrekgmyfrreldr 

ysldsedlysrnagpqanfrnkrgqmpenpyse 

vgkiaskavyvpAkparrkgmlvkqsnvedspe 

ktcsdpiptuvkepstsssgkssqgssmeidpqape 

ppsqlrpdesltvsspfaaaiagavrdrekrlea 

rrnspaflsadlgdehvglgppaprtrpsmfpee 

gdfadedsaeqlsspmpsatprepenhfvggaea 

sapgeagrplnstskaqgpesspavpsassgtag 

pgnyvhpltgrlldpssplalalsardramkes 

qqgpkgeapkadlnkplyidtkmrpsldagfpt 

vtrqntrgplrrqetenkyetdlgrdrkgddk 

knmlidimdtsqqksagllmvhtvdatkldna 

lqeedekaevemkpdsspsevpegvsetegalqi 

saapepttvpgrtivavgsmeeavilpfrippppla 

svdldedfifteplppplefansfdipddraasvpa 

lsdlvkqkksdtpqspslnssqptnsadskkpas 

lsnclpasflpppesfdavadsgieevdsrsssdh 

HLETTSHSTVSSISTLSSEGGENVDTCTVYADGO 
AFMVDKPPVPPKPKMKPI1HKSNALYQDALVEE 



S£QD> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glyclne, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamlne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSILQQMNREKL 

AKPGEGLDSPMGAKSASLAPPvSPEIMSTISGTRST 

TVTFTVRPGTSQPITLQSRPPDYESRTSGTRRAPS 

PWSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI 

DGSHLPNLQKEDLrDLGVTRVGHRMNIERALKQ 

LLDR 


3871 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEDENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDrVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQEDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD i 

EVNALVLQTQQEI3ENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDrVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMTVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRIPTCFTLY 

QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 

KVMRQEDISEIWFEYEGTPLKWHYPIGLLFDLLA 

SSSALPWNITVHFKSFPEKDLLHCPSKDAIEAHF 

MSCMKEADALKHKSQVINEMQKKDHKQLWMG 

LQNDRFDQFWAINRKLMEYPAEENGFRYIPFRIY 

QTTTERPFIQRXFRPVAADGQLHTLGDLLKEVCP 

SAIDPEDGEKKNQVMIHGIEPMLETPLQWLSEHDL 

SYPDNFLfflSHPQPTD 


3874 


A 


776 


366 


Q ARG AP S SPMCPLPL AAAA V AAPRAPLRLLNRG 

LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 

DEARKIGVVGWVKNTSKGTVTGQVQGPEDKVN 

SMKSWLSKVGSPSSRIDRTNFSNEKTISKLEYSNF 

SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

QQDPEVPKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTINMEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIOQF ^rVPLGVjQQVPLRVSPYVNGEIQKAEI 

RSQPWRS\HLVLNIPDILDGPELHDVLEIHFQKPT 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, INAspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H^Histidine, 
I-Isoleucine, KpLysine, LHLeucine, M=Methionine, 
N c Asparagine, P=Proline, Q=Glutamlne, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=»Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










RGGGEVEALTWPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLSWVSSEDKWQSPLSL 
WHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPT 

r?r ci\ gj Too/^royrorDi ccrr t\w~ci cctt xttht a ta 
r Lr ML lbb01cKJ^(jJ<l^abILUKJvC.LboiLNl I A 1 Q 

TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCIDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYISIHNMCAWMIDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHY1 

LNGSKAFISGAGESDIYVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VPVANRIGSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKL,rA IDbLr AlCNl^ALCjMHUuYuYLJ^YAV 

QQYVRDSRVHQILEGSNEVMRILISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEVYRGFWQHGLPST**PFSS*QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA* *PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GbWATGSPKJLTQWKSSI^l&rbHa^ 

TESTPSWPRFSSWTSGEDPASPAPAI 


3879 


A 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 

NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 

MRlFFQIRSKSNFnFLKNTVISDLLMILTFPFKILS 

DAKLuTGPLRTFVCQVTSVIF 

IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETD TM VHLTPEEKaAVTAL W CjKVN VDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RIMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAP1YVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVTEFNLVCANSWMLDLFQSSVNVGFnGSMSIG 

Y1ADRFGRKLCLLTTVL1NAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNrrFLLYYWCIPESPRWLISQNK^AEAMRIIK 

HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 

LDEPQEQAEGSLTVYVISEHSSLLPQDMMSYIGP 

KRTAVVRGlMHREAFMIGRRrVQVAQAMSLTED 

VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 

LLNPDPKSHDVYWDIEGAVRRYVQPFLNALGAA 

GNFSVDSQILYYAMLGVNPRFDSASSSYYLDMH 

SLPHVTNPVESRLGSSAASLYPVLNFLLYVPELAH 

opT vmnif no a pv a tm a tttjqpr wnr;TA/r\/Ar\n/TiQ 
jrL I iv^JJJNX'vj/vr v/\ l IN/Vrrlorxv W LiVjlivl V i IN V JJo 

KTYNASVLPVRVEVDMVRVMEVFLAQLRLLFGI 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

ctciu i caiuuc Ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

npnridp 

|)C|JUUC 

sequence 


Amino acid sequence (A=Alanine OCysteine, D=*Aspartic Acid, 
E^Glutamic Acid, F=Pbenylalanine, OGIycine, H=Histidine, 
I^Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine t P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=nn<;^ihlp ntirlentide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


rihreedfqftt-kgiarllsnpllqtylpnstkkiq 

fhqellvlfwklcdfnkvgqprgalqgdgeqlp 

q*pggrdsvrlrgvgqscpslelsplgpsphp*kf 

lffvlkssdvlddlvpilfflndaradqsrvglm 

higvfillllsgecnfgvrlnkpysirvpmdipvf 

tgthadllrvwfhkntsghqrlqplfdcllttw 

nvspyl'kslsmvtankllhlleafsttwflfsaa 

qnhhlvffllevfnniiqyqfdgnsnlvyaiirkr 

sifhqlanlptdpptihkalqrrrrtpeplsrtgs 

qggappwrapaplplqsqapsrpvwwllqalts 

♦prsprcqrmapcgpwnlspsrawrmaarlrgs 

parhggssgdrp/hssasgqwsptpewvlswks 

klplqtimrllqvlvpqvekicidkgltdeseilr 

flqhgtlvgllpvphpilirkyqansgtamwfrt 

ymwgviylrnvdppvwydtdvklfeiqrv 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEENFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGSVMG 

SVVKSEASSSPPWTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
TKSQMNCNLGTCQLQRSGPRCLCPtnWTHWYW 
GETCEFNIAKSLVYGIVGAVMAVLLLALULULFS 
LSQVRKRHRPESEGEADFGLENATNNFGVPTLETV 
DSGTELHIQNRPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLV DNKCFVLQL WDTAGQERYHSMT 

RQLLRKADGWLMYDITSQESFAHVRYWLDCL 

QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 

AQELGVYFGECSAALGHNILEPVVNLARSLRMQ 

EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QN1DITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 

NSQDKRRNFMLAFQAAESVGIKSTLDINEMVRT 

ERPDWQNVMLYVTAIYKYFET 


3889 


A 


1 


1160 


LVVTAITAILAFPNEYTRMSTSELISELFNDCGLL 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTLlLKIVrriFTFGMKIPSGLFIPSMAVGAI 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CriPGL YAMV GAAACLGGVTRMTVSL WIMFEL 

TGGLEYIVPLMAAAMTSKWVADALGREGIYDA 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGJycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T»Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X~Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










HIRLNGYPFLEAKEEFAHKTLAMDVMKPRRNDP 

LLTVLTQDSMTVEDVETnSETTYSGFPVVVSRES 

QRLVGFVLRRDLnSIENARKKQDGWSTSIIYFTE 

HSPPLPPYTPPTLKLRmDLSPFTVTDLTPMEIVV 

DIFRKLGLRQCLVTHNGRLLGIITKKDVLKHIAQ 

MANQDPDSILFN 


3890 


A 


1 


387 


S WC WTGIF VLGTTNLRLEG S WYRSL WGPG FNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RWYTKLQLKELENEYAINKFINKDKRRRISAAT 
NLSERQVTIWFQNRRVKDKKJVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIUPSALDLAST/QDEMVERPLGRLVDKWA 

ASENHI*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPT\VRAAELEQVPHIALFLFK 

KTRLSITICFFSKFLLPYCGLDTLADQN\NQVRKT 

SQAALLNALLEQELIERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAPNMVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSWGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPEBDLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEMIENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEETISIEKRSDLQDE 

LDINELPNCKINQEDSVPLISDAVENMDSTLHYIH 

NDSDLSNNSSFSPDEERRTKVQDWPQALLDQY 

LSMTDPSRAQTYDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VILGD\QLTAADLVPIFNGFLK*PSMKSRIGVLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 

KVSSVRWISYKLVSEMVKKLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVffiDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQTIMALQMDRDSDV 

KYFASIHPASTKISEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATS APLRKLS VDLIKTYKHINE V 

YYAKKKRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRN\HLCLVFELLS 

YNLYDLLRNTHFRGVSLNLTRKLAQQLCTALLF 

LATPELSIIHCDLKPENILLCNPKRSAIKIVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDMW 

SLGCE.VEMHTGEPLFSGSNEVCPQEGVDQMNRI 

VEVLGEPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 



SEQ n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

Location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
OGIutamic Acid, F=PhenyIalanine, G==Giycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=»Proline, Q=Glutamine, R»Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 
QAPASASSLPGTGAQLPPQPRYLGRPPSPTSPPPP 
ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 
RMTGGRPPLPPFDDFA 1 LurHLuLKAj VPQSTAAS 
S 


3893 


A 


68 


r\ c r> 

258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA 

AA SGSHPE VG S VLQRS SQPH WPNP WPG AGHLPP 

PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 

QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

AAPAPGGPAPAEPPLGVPPVPAWLLPDSPPLPGT 

HSGPPPAAVSLPPAAAACPVWPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPS*P/VPWKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASPTPGPGVAQPPPGSAVL 

PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVAEEFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVDCELAPQQEGNP/ARSIPHSDIGT 

T*KT*H*RVLLQGNQEKNTRL*LSVER**KKLQQ 

SDYGPKRKSYL*ERPTR*KRYRKQVY*TS A\* LSF 

LPHPHELQQFQAEGKIYECNHVEKSVNHGSSVSP 

PQIISSTIKTHVSNKYGTDFICSSLLTQEQKSCIRE 

KPYRYDECDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTHJGEKPYTCKECGQAFSVKSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKLLKENAVPTIFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG ! 
GGGPATMIHFILLFSRQGKLRLQKWYITLPDKER 
KKITREWQnLSRGHRTSSFVDWKELKLVY^ 
SLYFCCAIEVNQDNELLTLENVHR 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLSSVGFSWMMSIWPYLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASHNKYYMLVARGLLGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVIVVDLHSRLG 
GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 
VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 
FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 
ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE 

ninT/rM/ A T/nr/T/'OT/ a a / at/a r«fior/\rA«f/^TX n/or ^ 

D11IKI)KAKG1<JK.SKAA/AXAGSSKYQWGIMKSLG 
LSDEErVKFSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


391)1 


A 


193 


345 


uEWAVrrArUWJUVblPHurEPuy 
GEGSDRTEPLICPKAAP 



SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I-Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHLSSNHYLNLARTETVFARMESVKQRI 
LAPGKEGLKNFAGKSLGQIYRVLEKKQDTGETEE 
LTEDGKPL'VPERKAi'LCDCTCFGLPRRYIIAIMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPLILYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREWFGKSEDEHYPLW*VLFGK*YA 

T 7 A n\T ATX Jill ■ % TTW jf A *V Tf\' 1 'I'Vt rTVT^T T"*AT TTk ATT\T T/AiT 

VAPNALMFIRFM'NCTFVPKLP* VMDLK* *LQYK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 

AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 

MRVGAEYQARIPEFDPGATKYTDKDNGGMLVW 

SP YHS IPD AKLDE YIAIAKEKHG YNVEQ ALGMLF 

WHKHNIEKSLADLPNFTPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
EATSSGKS1DYGFISAILFLVTGILLVIISYIVPREV 
TVDPNTVAAPvEMERLEKESARLGAHLDRCVIAG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


ILIMSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
GTVPISRLHRRWITGIGLVTPLGVGTHLVWDRLI 
GGESGIVSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPFILLNTPKLVKTAE 

LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVVIMVGGAHEALYSVPGE 

HCLTLQKRKGFVRLALRHGASLVPVYSFGENDEF 

RLKAFATGSWQHwCQLTFKKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FPvA AGRP AAAMGDIP WGLS S WKASPGKVTE A V 

KEAIDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATKLWCTCHKKSLVETACRKSLK 

ALKLNYLDLYLIHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESNMVIPSDTDFLDTWEAME 

DLVrTGLVKNIGVSM r NHEQLERIXNKPGLRFKP 

LTOQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVIKRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMHRKKVDNRIRILffiNGVAERQRSLFVVVGD 

RGKDQVVILHHMLSKATVKARPSVLWCYKKEL 

GFSSHRKKRMRQLQKKIKNGTLNIKQDDPFELFI 

AATNIRYCYYNETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLWILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 
RYGADKMAAGGAVAAAPECRLLPYALHKWSSF 
SSTYLPENILVDKPNDQSSRWSSESNYPPQYLILK 
LERPAIVQNITFGKYEKTHVCNLKKFKVFGGMN 

I^IKIVPLLSWGPSIWS 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Threonine, V=Vallne, W=Tryptophan, Y=Tyroslne, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 
KKT 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 

LFALAHAAFSAAQHRSYMRLTEKEDESLPEDIVL 

QTLLAFAVTCYGIVHIAGEFKDMDATSELKNKTF 

DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 

LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


I 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLOGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPV1MEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISBDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTrrnSEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTX3AGPREERMVTGAGV 

VLUDNDArrO laASv^buDua VNDu lEuESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 



SEQ ID 
NO; 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

uliu rcaiuuc ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, F^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, I^Leucine, M=Methionine, 
N=Asparaglne, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^OTireonine, V^Valine, W«Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 

\=nn«ihlp nnrl entitle, insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTWEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMSTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMG 

AVLQDEDRLTITRVEDLSDAAnSTSTAECMPISA 

SE)RHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSS VSSIRYL AAVNTGAEKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMEPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEBLAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEfflSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQ VKV VETEL QEG ATKQ ATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 



SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acta residue 01 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peputic 
sequence 


Amino acid sequence (A=AJanine C=Cysteine, D=>Aspartic Acid, 
E>=Glutamic Acid, F=Phenylalanine, G^GIycine, ENHisudine, 
I==Isoleucine, K=Lysine, L=Leucine, M=Methioniae, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginlne, S=Serine, 
T^Threonine, V=Valine, W=Tryptopban, Y~Tyrosine, 
X=Unknown, *«Stop codon, /^possible nucleotide deletion, 

\=mncoihlA mif%loftti/f o i ncprHnn 
r^PUSalOlc DuUcUUUc iuocj uuj 










MKQKTS ATVQKDELRTCTAD SKATAP A YKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENEN1TKEGGLVDMAKKENDLNAEPNL 

KQTDCATVENGKKDGIAVDHWGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

DEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTWEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTnSfDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMHSTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGVWESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SDDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMffPATYSVALLAPKCEQDLUKNDYSGK. 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPDIFMREEVALKINLPE 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K-Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R^Arginine, S=Scrine, 
T=Threonine, V=Valine, W=»Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SRVQVWFKNRRAKCRQQQQSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 

xrn A AAAAAPJ WAV! PPPT HTPQT PVPTPPTSJR T V 

SGSWARDIRSVEETDKSGYR 


3917 


A 


2 


776 


RNIPGRRFRPPGLRRLLKGPHMPREPRGYRTRVP 

ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 

NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 

PSRAGASVMALRKELLKSIWYAFTALDVEKSGK ! 

VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 

DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 

T PWTI TAK"K"KFVR AnSTM<TM^MT ^NOHAFRT WPT ! 

W li-jl AlSJViN I Xvrt.L/ijl'J vj IN OIVILjOIN \£LSf\* £vi-» VV V_^l_* 

FNFLSEDKYPLIMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 
CTGLWQAQRQASRQSQRELGGQVDLFKRRW 

nni A of VTRRPRT QR A AOfiT PnPf? APTPAVPI T> 

YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPKKT 

P A AyTPPPT "MV/fWrTCXTT ITTK'lfnTTPVFPT VPT PK*VA 

AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKVVFGLFFLGAILCLSFSWLFHT 

VYCHSEGVSRLFSKLDYSGIALLIMGSFVPWLYY 

SFYCNPQPCFIYLIVICVLGIAAIIVSQWDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

1 W r rlorl V-L»r rllx* V V /\\jf\r v Mr rivj v ojn JLV^xir ivr ivii 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNILDNSKHSEECRKELTALLHHYYPIEID 

PHRTVKEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQWRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

GIGDELEEIIRQMKVFHPNIHrVSNYMDFNEDGFL 

QGFKGQLIHTYNKNSSACENCGYFQQLEGKTNV 

BLLGDSIGDLTMADGVPGVQNILKIGFLNDKVEE 
pptjp vTV/rncvFirvrr nvrYCTT rYi/\rwnT t nun rnn 

VQLEMQGP 


3922 


A 

A 


2. 


104 


nvtvop a pnr*»TjQT wnvn\/r\ a wr»pprv a pip ty*» 
vxivi i v^ivfvr OkjJtioLrisjr vjivvj v v/vrivj^v^\^ v AivJtv. a vjr 

HSILHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

RVRESHFLTKLHSLKMLSITPSQLENGKKITTYD 

YRFMVKLAEETDGIIVTNEQIHILMNSSKKLMVK 

DRLLPFTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLGIPWDGKAPCQQVLAHL 

AQLTIPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMAPNSQLPFRLEVTVSHVALTAILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCIGDTPWLDLSYASRTTADPEVREGRRVS 

KAWT TRWSI 1 VODKfiKRAT FI AT I DOT T fiFNRT 

LTPAASMPRFFQVLPPFSDLSTFVCIHMSGYCFYR 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, B=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glyclne, H=Histidice, 
l=lsoleucine, K=Lysine, L= Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPWFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPFrYRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTV SPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWWPTQLRRDLIFSVHDIPLGAHQR 

PEETYKKLRLLG WWPGMQEHVKDYCRS CLFCIP 

RNLIGSELKVffiSPWPLRSTAPWSNLQIEVVGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 

CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 

LKEFIFLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPLWWEMSSANIEGLKMDVFLLQ 

LVGELLELHWRVADKASEKAENRRFKRESQEKE 

WNVGDQVLLLSLPRNGSSAKWVGPFYIGDRLSL 

SLYRIWGFPTPEKLGCIYPSSLMKAFAKSGTPLSF 

KVLEQ 


3924 


A 


1 


1826 


MGSVTVRYFCYGCLFTSATWTVLLFVYFNFSEV . 

TQPLKNVPVKGSGPHGPSPKKFYPRFTRGPSRVL 

EPQFKANKBDDVIDSRVEDPEEGHLKFSSELGMIF 

NERDQELRDLGYQKHAFNMLISDRLGYHRDVPD 

TRNAACKEKFYPPDLPAASWICFYNEAFSALLR 

TVHSVIDRTPAHLLHEIILVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIRNTKREGLIRGRMIGAAHATG 

EVLVFLDSHCEVNVMWLQPLLAAIREDRHTVGC 

PVIDIISADTLAYSSSPVVRGGFNWGLHFKWDLV 

PLSELGRAEGATAPIKSPTMAGGLFAMNRQYFH 

ELGQYDSGMDIWGGENLEISFRTWMCGGKLFIIP 

CSRVGHIFRKRRPYGSPEGQDTMTHNSLRLAHV 

WLDEYKEQYFSLRPDLKTKSYGNISERVELRKKL 

GCKSFKWYLDNVYPEMQISGSHAKPQQPDFVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GLWLKACDYSDPNQIWIYNEEHELVLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKNNRLY 

QVSVGQCLRAVDPLGQKGSVAMAICDGSSSQQ 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTECYLSIQTQENFPANLNELVNCrVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERIIAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICLIHGPPGTGKSKTIVGLLYRLLTENQ 

RKGHSDENSNAKKQNRVLVCAPSNAAVDELM 

KKIILEFBGBKCKDBCKNPLGNCGDINLVRLGPEKSI 

NSEVLKFSLDSQVNHRMKKELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKKEVQGRPQKTQSHILESHnCCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTPLD^CNKLILVGDPKQLPPTVISMKAQEYG 

YDQSMMARFCRLLEENVEHNMISRLPILQLTVQ 

YRMHPDICLFPSNYVYNRNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EHKLIKDKRKDVSFRNIGIITHYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKDCVIVTCVRA 

NSIQGSIGFIASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQLIQDAQKRGAIIKTCDKNYRHDAV 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Hsoleudne, K=Lysine, L=Leudne, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arglnine, S^eriue, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nudeotide deletion, 
V=possibIe nudeotide insertion 










KILKLKPVLQRSLTHPPTIAPEGSRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 

PVHDQLQDPRLLKRMGDEVKGGIFLWDPQPSSPQ 

HPGATPPTGEPGFPWHQDLSHVQQPAAWAAL 

SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 

DPT? AD ABC13r:T7nT7VPOQT7TtrtrrPPXrQP WTWPTT 
IvlOiAKAr oiSOii^xiA.UOoii 1 Jlxl 1 JKJvIN oJtv W JJiSJcv 1 L, 

EQEDSSSKKRKLL 


3926 


A 


99 


284 


Mx KJtS UKA 1 W J\.olN I r Li JSJJvJL WJU I JrJSJvr 1 V vjAIN IN 

VGSKQMQQIRMSLRGKAWLMGKNTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGENWI 
FGDFMCKFIRFSFHFNLYSSELFLTCFSIFRYCVIIH 
PMSCFSIHKTRCAWACAVVWnSLVAVffMTFLI 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTA\LL 

/-»t tjt \7T\/TT rVTTT TUPTT TTJniJ AXIXT^QPT VClV ADD 
L/LrLVlV llA^Y 1 1 llri lL*l xlkjrlAiN uJoL^JSA^JV/YivlN. 

LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKHYGASSCDGCKGFFRRSVRKNHMYSCRFS 

RQCVVDKDKRNQCRYCRLKKCFRAGMKKEAV 

QNERDRISTRRSSYEDSSLPSINALLQAEVLSRQIT 

SPVSGINGDIRAKKIASIADVCESMKEQLLVLVE 

WAKYIPGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYTVPRHCPELAEMSRVSIR 

ILDELVLPFQELQIDDNEYAYLKAIIFFDPDAKGL 

SDPGKIKRLRSQVQVSLEDYINDRQYDSRGRFGE 

LLLLLPTLQSITWQMIEQIQFIBCLFGMAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

r\f~* A CTCDDWT T DO A \7ATI\/VDT Q A TD/^DTTTVrM? 

r U AbO oxir Y JvLLrr O A V A 1 1 V JvrLf5 Airl^Jr 111 l\Xl H 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEWPTPSDWTKACEAS 

WQWGALTTWNSPPVVPANEPSLRELVQGRPAG 

AEKP YICNEC GKS FSQ WSKLLRHQRIHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRS SDLIQ 

HQATHTGEKPYKCPECGKRFGQNHNLLKHQKIH 

AGEKPYRCTECGKSFIQSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQRIHRGERPYICADCGKSFIMSSTLIRHQ 

RIHTGEKP YKC SD CGKSFIRS SHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLrraVRraMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

QHQRIfflGENPYKNADGLIAHAAPKPPQLRSPRL 

PFRGNSYPGAAEGRAEAPGQPLKPPEGQEGFSQR 

RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 

FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamie Add, ^Phenylalanine, OGlytine, H=Histidine, 
I=Isoleudne, K=Lysine, L=Leudne, M=Methionine, | 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonlne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possible nucleotide ddetion, 
Impossible nucleotide insertion 










EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 
TQEKPPNPEDPPPEAVTLSTDQEGEGETPTPTESS 
SHGEGONPKTLVEEKPYLCPECGAGFTEVAALLL 
HRSCHPGVSL 


3930 


A 


513 


273 


KTQETHIYISEHIFFPFLQGFGNLPICMAKTDLSLS 
HOPDKKGVPSDFILPISDVRASIGAGF1YPLVGTG \ 
SRESPLWL 


3931 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSC WPAFTVLGEARGD Q VD WSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQIPFISKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVYIRSKNWA 

KVGDLLPHV SSPKIHLQYAKAKEADGRYKEAVV 

AYENAKQWQSVIPJYLDHLNNPEKAVNTVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADnGSEDTTNEDYQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

GMPKDAKYLFRLYMALKQYREAAQTAIIIAREE 

QSAGNYRNAHDVLFSMYAELKSQKIKIPSEMAT 

NLMLHSmVKIHVKNGDHMKGARMLIRVANN 

rSKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKKIEGMVRRPDISEIEEATTP 

1TJUIVL J — / A IVUJLVll/i V1V A IVIVlvUJ V Af 1 T AVAVA A«r A l_/ A^AA-sA- i/l> AAA 

CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRtFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFGEKVVAEMNRLGMMVDLSHVSDAVARRAL 

EVSQAPVIFSHSAARGVCNSARNVPDDILQLLEE 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

HIKAVMGSKFIGIGGDYDGAGKYRKKTTCKAPW 

A AAAVJHa V VAVJ UAVA 1VJ AVJ> VJ A JL/VJrV\JlV A AMMVl A V/JLViLl VV 

RTSSRMSS 


3935 


A 


1 


883 


HETTPAVVQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILIFSDFKDFIFDDMYIVQKYISNPLLIGRYKCDLR 

rYVCVTGFKPLTrYVYQEGLVRFATEKFDLSNLQ 

NNYAFILTNS S INKSG AS YEKIKE VIGHGCK WTLS 

RFFSYLRSWDVDDLLLWKKIHRMVILTILAIAPS 

AXA A \J A UiVU TV A-/ V A-/A-^ 1 #1 #1 / TT XV1VU AiXlTl V AA-f A 1 1 /^AAjTVA O 

VPFAANCFELFGFDILIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCVRYLYYQVTKDVIKEFA 
DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 



TABLE 7 



SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


A T1 A 

0.719 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


a e f n 

0.568 


23 


26 


0.942 


A f C A 

0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


f\ c CI A 

0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


A f\"i A 

0.934 


29 


23 


0.928 


A T1 O 

0.718 


30 


26 


0.978 


0,885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.67 1 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 j 


0.981 


A A A A 

0.942 


47 


25 


0.971 


a aaa 

0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


A 11 o 

0.7 18 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


/\ AA£T 

0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


A Alt 

0.913 


0.583 


155 


29 


0.972 


0.857 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


O.VZO 


U.oUo 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


192 


43 


0.930 


0.678 



SEQ ID NO: 


Position of end f 
Sternal in Amino Acid 
Sentience 


MaxS (MAXIMUM 
SCORED 


MeanS (Mean Score) 


195 


19 


0.956 


0.860 


202 


.21 


0.982 


0.871 


203 


24 


0.957 


0.870 


207 


23 


0.954 


0.905 


224 


46 


0.955 


0.568 


225 


26 


0.942 


0.654 


228 


45 


0.961 


0.839 


231 


28 


0.994 


0.937 


232 


28 


0.993 


0.896 


234 


19 


0.979 


0.942 


235 


19 


0.979 


0.941 


238 


20 


0.987 


0.943 


244 


23 


0.929 


0.683 


250 


34 


0.884 


0.565 


256 


33 


0.934 


0.584 


258 j 


25 


0.934 


0.729 


259 


22 


0.969 


0.871 


264 


19 


0.952 


0.753 


265 


17 


0.975 


0.914 


266 


17 


0.975 


0.914 


271 


23 


0.974 


0.884 


274 


13 


0.971 


0.834 


275 


18 


0.980 


0.934 


278 


32 


0.958 


0.668 


280 


24 


0.966 


0.881 


281 


24 


0.966 


0.881 


286 


23 


0.928 


0.718 


291 


35 


0.991 


0.824 


293 


27 


0.956 


0.806 


294 


23 


0.952 


0.827 


301 


26 


0.978 


0.885 


316 


20 


0.946 


0.719 


320 


28 


0.978 


0.726 


327 


29 


0.933 


0.671 


331 


48 


0.903 


0.571 ; 


345 


25 


0.996 


0.920 


349 


26 


0.903 


0.579 


351 


24 


0.951 


0.876 


352 


18 


0.944 


0.716 


353 


32 


0.992 


0.854 


354 


27 


0.945 


0.817 


355 


16 


0.922 


0.716 


356 


13 


0.959 


0.818 


357 


23 


0.986 


0.878 1 


358 


19 


0.904 


0.671 


359 


16 


0.988 


0.951 


360 


15 


0.981 


0.938 


361 


18 


0.944 


0.716 


362 


21 


0.984 


0.869 


363 


40 


0.979 


0.813 


364 


18 


0.883 


0.693 


365 


22 


0.962 


0.908 


366 


22 


0.961 


0.827 


367 


44 


0.941 


0.624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 



SEQ ID NO: 


Positi n of end of 


MaxS (MAXIMUM 


MeanS (Mean Score) 


Qianal in Amino A<*iH 
o it'll Hi ill /^nimv r&viu 

SfYiiiPiice 


SCORE1 




179 
J IJ» 


28 


0.974 


0.894 


171 
J ID 


10 
i y 


0.972 


0.947 


VIA 


90 
£*y 


0.968 


0.785 


175 
0 ID 


10 


0.949 


0.897 


177 
Oil 


23 


0.962 


0.910 


17R 


31 
j i 


0,974 


0.895 


170 


26 


0.969 


0.939 


iro 

JOv 


27 


0,945 


0.817 


1R1 

JO J 


27 


0.945 j 


0.817 


1R4 


25 


0.992 


0.877 


1R5 


32 


0.983 


0.825 


1R6 


44 


0.924 


0.564 


1R7 ' 


26 


0.971 


0.894 


1RR 


10 

1 7 


0.989 


0.862 


IRQ 


24 


0.990 


0.947 


100 ' 


34 


0.942 


0.635 


101 
jy i 


16 
iv 


0.922 


0.716 


104 


10 


0.987 


0.970 


198 
jyo 


36 


0.992 


0.866 


404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 


491 


19 


0.904 


0.671 


495 


28 


0.971 


0.717 


411 


16 


0.988 


0.951 


459 


18 


0.944 


0.716 


450 


21 


0.991 


0.902 


468 


21 


0.984 


0.869 


47R 


40 


0.979 


0.813 


4R6 


18 


0.883 


0.693 


400 


22 


0.962 


0.908 


S01 


10 

17 


0.962 


0.877 


514 
i*t 


44 

T r 


0.941 


0.624 


599 


20 


0.952 


0.791 


511 

J J D 


39 


0.914 


0.719 


548 


28 


0.957 


0.682 


561 


28 


0.974 


0.894 


569 


28 


0.974 


0.893 


564 


18 


0.949 


0.806 


576 


19 


0.972 


0.947 


5R4 


29 


0.968 


0.785 


5R5 


28 


0.973 


0.810 


501 

J" A 


19 
i^ 


0.949 


0.897 


592 


24 


0.991 


0.954 


504 


20 


0.985 


0.959 


595 


20 


0.985 


0.959 


619 


23 


0.962 


0.910 


610 


31 


0.974 


0.895 


621 


15 


0.959 


0.795 


633 

vJJ 


26 


0.969 


0.939 


640 


20 


0.949 


0.842 


645 


25 


0.911 


0.759 


684 


25 


0.992 


0.877 


691 


32 


0.983 


0.825 


69R 


44 


0.924 


0.564 


700 


19 

i ^ 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 



SEQ ID NO: 


Position of end of 
Signal in Ammo Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


718 


1 A 

19 


A AOA 

0.989 


A ©/CO 


725 


O 1 

21 


A AOiC 

0.976 


A QC1 


728 


33 


A A^l 

0.961 


A one 


734 


25 


A Ai£0 

0.963 


A £L£Lt\ 

0.660 


741 


o A 

34 


A A/IO 

0.942 


A £0< 

0.635 


744 


19 


A ACA 

0.959 


A OOyi 

0.924 


747 


16 


A AOO 

0.922 


a o i a 
0.716 


*TC^ 

756 


26 


a aoo 
0.973 




767 


22 


A AQJC 

0.986 


A oylO 
0.943 


O^O 

768 


27 


A A1£ 

0.916 


A 0<fi 


769 


1 A 

19 


A OPT 

0.98/ 


A AOA 

u.y fx) 


770 


22 


A AOI 

0.981 


A OOO 


771 


o >i 
34 


A AAO 

0.993 


A OQ7 

0.893 


773 


20 


A t\CQ 

0.968 


A AOO 

0.939 


774 


21 


0.971 


A A/f C 

0.945 


778 


oo 

22 


A ft OZT 

0.986 


A A/tO 

0.943 


779 


32 


A AOI 

0.973 


0.846 


TO 1 

781 


23 


A ACA 

0.950 


A OCO 

0.857 


785 


OO 

27 


A A 1 H 

0.916 


A OCO i 

0.758 • 


786 


OO 

27 


A A1 C 

0.916 


A OCO 

0.758 


TOO 

788 


OO 

22 


A AO! 

0.981 


A AOI 

0.933 


oao 
793 


oo 
22 


A AO/C 

0.986 


A OAO 

U.803 


OAyl 

794 


OA 

39 


A OAO 

0.892 


0.654 


OAO 

797 


oo 

27 


A A<CC 

0.965 


A QAH 
0.84/ 


O 1 A 

810 


oo 

22 


A AO 1 

0.981 


A AOO 

0.933 


ooo 
823 


Ovl 

34 


a noo 
0.993 


A OOO 

0.893 


825 


1 o 

17 


A A£0 

0.962 


A OOO 

0.778 


837 


OA 

20 


A A^O 

0.968 


A AOA 

0.939 


OA A 

844 


O £ 

25 


A AO /I 

0.984 


A AC 1 

0.951 


O/l C 

845 


1 O 
1 / 


A A t A 

0.919 


A OAiC 

0.706 


846 


O 1 

21 


A AOI 

0.971 


A Ci A c 

0.945 . 


o>io 
847 


O 1 

21 


A AOI 1 

0.971 


A Ci A c 

0.945 


890 


oo 
22 


A A0£ 

0.986 


A O/IO 

0.943 


OAO 

893 


O/f 

24 


A AOI 

0.971 


A O/CC; 

0.865 


894 


O/l 

24 


A AOI 

0.971 


A O/CC 

0.865 


OA£ 

896 


-JO 

32 


A AOI 

0.973 


0.846 


899 


o 1 
31 


A AOO 

0.982 


A O 1 H 

0.81 / 


aoo 
922 


1 c 

15 


A OOO 

0.882 


A Ht\£. 

0.706 


ao >4 

924 


O 1 

21 


ft r\rj £ 

0.975 


ft f\y| O 

0.948 


HOC 

925 


O 1 

21 


0.927 


ft jrj* -a 

0.661 


Oil 

933 


OA 

20 


A A£0 

0.967 


A AA£ 

0.906 


AjTA 

960 


OA 

20 


0.967 


A AA/C 

0.906 


967 


3o 


A AOA 

0.970 


A OO/I 

0.784 


yuo 




n 07ft 


A 557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

c rresp ndingt 
first amino acid 
residue of 
peptide sequenc 


Predicted end 
nucleotide 
location 
corresponding 
t last amin 
acid residue 
f peptide 
sequence 


Amino acid sequence (A=AIanin OCysteine, D=Aspartic 
Acid, E=GIutamic Acid, ^Phenylalanine, G=Glycime, 
H=Histidine, I=Es leucine, K-Lysine, Lr=Leucine, 
M=Methionine, N=Asparagine, P=Pr line, Q=Glutamine, 
R=Arginfine, S=Serine, l^=Thr onine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unkn wn,*=St pc don, 
/^possible nucleotide deletion, \=possib!e nucleotide 
insertion 


3955 


A 


235 


1272 


GPREVLAASSLADGSEEQVMAVALVRERDLSFPG 
VGDAWNPTRWHLPAQPEMLYEGGEGRMETLK 



SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

c rrespondingt 
first amin acid 
residue of 
p ptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic 
Acid, E=Glutaraic Acid, ^Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Thre nine, V=Valine, 
^Tryptophan, Y=Tyrosine, X=Unknown, *~Stop codon, 

t — n nrn'hln fflMolttAtlH P riplptlfttl V II CClKIp flliplp flffp 
1 pOsall/IC llUVlvVlIUC UCICUUll, \ p uuuc tiuc 

insertion 










DKTLQELEELQNDSEATOQLALESPEVQDLQLERE 

MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 

KL VERCQEQKAKLEKF S S ALQPGTLLDLLQ VEGM 

KffiEESEAMAEKFLEGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQEWRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNTPCG*RAAAATISHASLPFALQPffQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

A WT^GCCuLLLVr lbbHAArr YurrPrrljPA Wru 

Y 


3956 


A 


821 


385 


SICADRTERVGIFFYIPAGTTDEADVTHP*EGHSYL 

SNHAGIQRSSRP/SHYQGE/WHDNCFTADELQLLT 

YQLCHTYVRCTRSVSIPAPAYYAHLVAFRARYHL 

VDKEHDSAEGSHVSuQSNGRDPQAiJVi^VQmVi 

DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFKLLLEKKRSEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMMIMIE 

KESVEVAKTEKIVKADETIANEQAMASKAIKDEC 

DADLAGALPILESALAALDTLTAQDITVVKSMKSP 

PAGVKLVMEAICILKGIKADK1PDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNIPPAYMN1IR 

KNYIPNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAKIVAPKKIKLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQLIGGLGGEKTRWSHTALELGQLYIN 

LTGDILISSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWNIAGLPSDSF 

SIDNGIIIMNAPvRWPLMIDPQSQANKWIKNMEKA 

NSLYVIKLSEPDYVRTLENCIQFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDSTIEYAPDFR 

FYITTKLRNPHYLPETSVKVTLLNFMITPEGMQDQ 

LLGIVVAQERPDLEEEKQALILQGAENKRQLKEIE 

DKILEVLSSSEGNILEDETAIKILSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAfflSSILFFSLADLA 

NIEPMYQYSLTWFINLFILSIENSEKSEILAKRLQIL 

KDHFTYSLYVNVCRSLFEKDKLLFSFCLTINLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVIPM 

LQEFHNRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMLEKAVKEGTWVVLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWNIP 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNY GGRVTDDWDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEWNEVASDILGICLPNNFDffiAAMRRYPT 

TYTQSMNTVLVQEMGRFNKLLKTIRDSCVNIQKA 

IKGLAVMSTDLEEWSSILNVKIPEMWMGKSYPS 

LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 

FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 

T^t?VT/'T-rD'Di7T^ri'\rcTLiriT iTf nnA ctx/xtd vtvvt a ttclj 
JVCr i J\Jlr\r JlDU V t lxilJjLr LiLHjtAo W JNKJSJJsJ^AJiori 

PKILYDTVPVMWLKPCKRADIPKRPSYVAPLYKT 



SEQ 

ED 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amin acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
c rresponding 
to last amino 
acid residue 
f peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=PhenyIalanine, G=Glycine, 
M-BIistidine, I=Is leucine, KHLysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=GIutamine, 
R-Arginine, S=Serine, T^Threonine, V^Valine, 
W=GTryptophan, Y=Tyrosine, X=Unkn wn, *=Stop codon, 
/=possible nucleotide deletion, \=p ssible nucleotide 
inserti n 










SERRGVLSTTGHSTNFVIAVMTLPSDQPKEHWIGR 
GVALLCQLNS 


3958 


A 


35 


529 


GADMAKSKNHTTHNQSRKWHRNVIKKPLSQRYK 

SLKGVDPKFLGhMCFTKKHKKKGLKK^ 

KAVSTCAKAIEALVKPKEVKPKIPKGVSCELN*LA 

YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 

AQVQKAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


1883 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPGIPVDPRVR 

PRVRSHLVMYLGITTGSLHKAWSGDSSAHLVEEI 

QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 

ANCSVYESCVDCVLARDPHCAWDPESRTCCLLSA 

PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 

PQUKEVLAVPNSILELPCPHLSALASYYWSHGPAA 

VPEASSTVYNGSLLLIVQDGVGGLYQCWATENGF 

SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 

RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 

ILVASPLRALRARGKVQGCETLRPGEKAPLSREQH 

LQSPKECRTSASDVDADNNCLGTEVA 


3960 


A 


1 


481 


SYAAPSLFVKSLYWALAFMAVLLAVSGWIWLA 

SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 

SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 

AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 

ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


AB012308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 


3940 


U10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



TABLE 10 



SEQ ID 
NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


3942 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 6.400e-ll 37- 
55 



* Results Include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



TABLE 11 



SEQIB 
NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal L29e 


Ribosomal L29e protein family 


2.3e-19 


77.8 


3941 


Sema j 


Sema domain 


4e-181 


615.1 


3942 


lectin c 


Lectin C-type domain 


0.086 


-7.1 



TABLE 12 





SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 




3941 


31 


0.985 


0.926 




3942 


21 


0.974 


0.894 


10 






TABLE 13 





SEQ ID NO: 
of full length 
nucleotide 
sequence 


SEQ ID 
NO: of full 
length 
peptide 
sequence 


SEQ ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority Docket 
number 

corresponding SEQ 
ID NO: in priority 
application 


SEQ ID NO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2G 1 


787 3587 


3938 


3944 


3950 


3956 


787CIP2G 2 


787 3813 


39,39 


3945 


3951 


3957 


787CIP2G 3 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787 4887 


3941 


3947 


3953 


3959 


787CIP2G 5 


787_5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 
RNA SOURCE 


; HYSEQ LIBRARY 
NAME 


SEQ ID NOS: 


adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech 


FKD002 


3940 



TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQ BD NOS: 




RNA SOURCE 


NAME 




fetal liver-spleen 


Columbia 


FLS001 


3937, 3940 


University 






fetal liver-spleen 


Columbia 


FLS002 


3938, 3941 


University 






fetal liver-spleen 


Columbia 


FLS003 


3940 


University 






fetal liver 


Clontech 


FLV004 


3940 


fetal skin 


Invitrogen 


FSK001 


3940-3942 


fetal spleen 


BioChain 


FSP001 


"> f\At\ 

3940 


fetal brain 


GDBCO 


HFB001 


3937, 3940-3941 


infant brain 


Columbia 


IB2002 


3937, 3939, 3941 




University 






leukocyte 


GDBCO 


T T T/"*lAA t 

LUC001 


3940-3941 


leukocyte 


Clontech 


LUC003 


3940-3941 


melanoma from cell line ATCC 


Clontech 


MEL004 


3940 


#CRL 1424 








mammary gland 


Invitrogen 


MMG001 


lA^fl Af) 4 A AAif 

3937, 3940-3941 


neuronal cells 


Strategene 


NTU001 


3937, 3942 


prostate 


Clontech 


PRTOOl 


3938 


rectum 


Invitrogen 


REC001 


3940 


salivary gland 


Clontech 


SALs03 


3941 


small intestine 


Clontech 


SIN001 


AA JA 

3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord 


Clontech 


SPC001 


AA JA 

3940 


thymus 


Clontech 


flit f\ *T /Nrt 

THMc02 


3938 


thyroid gland 


Clontech 


l riivuu l 




uterus 


Clontech 


UTR001 


3940 



WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

10. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 



11. A composition comprising the polypeptide of claim 10 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 



18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

19. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. 

21. The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 of 3949-3954. 

23 . The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 



25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 



26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 

27. ' A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 



Pages 485 to 6221 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 485 to 6221 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent etre obtenues a I'adresse indiquee ci-dessous. 
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